TECHNOLOGY FOR PATIENT SAFETY
AT VETERANS HOSPITALS

JOINT HEARING

BEFORE THE

SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
&

SUBCOMMITTEE ON OVERSIGHT

COMMITTEE ON SCIENCE, SPACE, AND
TECHNOLOGY
HOUSE OF REPRESENTATIVES

ONE HUNDRED THIRTEENTH CONGRESS

SECOND SESSION

JUNE 26, 2014

Serial No. 113-83

Printed for the use of the Committee on Science, Space, and Technology

&

Available via the World Wide Web: http:/science.house.gov

U.S. GOVERNMENT PRINTING OFFICE
89-412PDF WASHINGTON : 2014

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2104 Mail: Stop IDCC, Washington, DC 20402-0001



COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
HON. LAMAR S. SMITH, Texas, Chair

DANA ROHRABACHER, California

RALPH M. HALL, Texas

F. JAMES SENSENBRENNER, JR.,
Wisconsin

FRANK D. LUCAS, Oklahoma

RANDY NEUGEBAUER, Texas

MICHAEL T. McCAUL, Texas

PAUL C. BROUN, Georgia

STEVEN M. PALAZZO, Mississippi

MO BROOKS, Alabama

RANDY HULTGREN, Illinois

LARRY BUCSHON, Indiana

STEVE STOCKMAN, Texas

BILL POSEY, Florida

CYNTHIA LUMMIS, Wyoming

DAVID SCHWEIKERT, Arizona

THOMAS MASSIE, Kentucky

KEVIN CRAMER, North Dakota

JIM BRIDENSTINE, Oklahoma

RANDY WEBER, Texas

CHRIS COLLINS, New York

BILL JOHNSON, Ohio

EDDIE BERNICE JOHNSON, Texas
ZOE LOFGREN, California

DANIEL LIPINSKI, Illinois

DONNA F. EDWARDS, Maryland
FREDERICA S. WILSON, Florida
SUZANNE BONAMICI, Oregon
ERIC SWALWELL, California

DAN MAFFEI, New York

ALAN GRAYSON, Florida

JOSEPH KENNEDY III, Massachusetts
SCOTT PETERS, California

DEREK KILMER, Washington

AMI BERA, California

ELIZABETH ESTY, Connecticut
MARC VEASEY, Texas

JULIA BROWNLEY, California
ROBIN KELLY, Illinois
KATHERINE CLARK, Massachusetts

SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
HON. LARRY BUCSHON, Indiana, Chair

STEVEN M. PALAZZO, Mississippi
MO BROOKS, Alabama
RANDY HULTGREN, Illinois
STEVE STOCKMAN, Texas
CYNTHIA LUMMIS, Wyoming
DAVID SCHWEIKERT, Arizona
THOMAS MASSIE, Kentucky
JIM BRIDENSTINE, Oklahoma
CHRIS COLLINS, New York
BILL JOHNSON, Ohio

LAMAR S. SMITH, Texas

DANIEL LIPINSKI, Illinois
FEDERICA WILSON, Florida

ZOE LOFGREN, California

SCOTT PETERS, California

AMI BERA, California

DEREK KILMER, Washington
ELIZABETH ESTY, Connecticut
ROBIN KELLY, Illinois

EDDIE BERNICE JOHNSON, Texas

SUBCOMMITTEE ON OVERSIGHT
HON. PAUL C. BROUN, Georgia, Chair

F. JAMES SENSENBRENNER, JR.,
Wisconsin

BILL POSEY, Florida

KEVIN CRAMER, North Dakota

BILL JOHNSON, Ohio

LAMAR S. SMITH, Texas

DAN MAFFEI, New York

ERIC SWALWELL, California
SCOTT PETERS, California

EDDIE BERNICE JOHNSON, Texas

1)



CONTENTS

June 26, 2014

Page

WIENESS LISE  oeeiiiiiiieeee ettt
Hearing CRarter .......coocciiiiioiieeiieceeiteete ettt ettt sbe e aeebeesatesaseennnas 3

Opening Statements

Statement by Representative Larry Bucshon, Chairman, Subcommittee on

Research and Technology, Committee on Science, Space, and Technology,
U.S. House of Representatives ........ccccccceeevveieeiieieeiieeeeieee e e eivee e veeesseveeeenns 6
Written Statement .........ccccoooiiiiiiiienieie et 7

Statement by Representative Dan Maffei, Ranking Minority Member, Sub-

committee on Research and Technology, Committee on Science, Space, and
Technology, U.S. House of Representatives ........cccccceeeveeeeiiieeniiieeeniieeenieeennne 8
Written Statement ..o 9

Statement by Representative Paul Broun, Chairman, Subcommittee on Over-
sight, Committee on Science, Space, and Technology, U.S. House of Rep-
TESENEATIVES  .eeiiiiiiiiiiiiee ettt ettt et e e st e e et e e et e e st e e e et e e enanae 11

Written Statement 13
Statement by Representative Lamar S. Smith, Chairman, Committee on
Science, Space, and Technology, U.S. House of Representatives ............c....... 13
Written Statement ..ot 14
Witnesses:
Dr. Chetan Jinadatha, Chief, Infectious Diseases, Central Texas Veterans
Health Care System
Oral Statement .......cccoiiiiiiiiiiie et 17
Submitted Biography ......ccccocoiiiiiiiiiie e 19
Dr. Elaine Cox, Professor of Clinical Pediatrics, Director of Infection Preven-
tion, Director of Pediatric Antimicrobial Stewardship, Riley Hospital for
Children
Oral Statement .......ccccoiiiiiiiiii et 20
Written Statement .........ccccoooiiiiiiiiiiiieie e 22

Dr. Trish M. Perl, Professor of Medicine and Pathology, Johns Hopkins School
of Medicine; Professor of Epidemiology, Bloomberg School of Public Health;
Senior Epidemiologist, Johns Hopkins Medicine
Oral Statement ........ 25

Written Statement 27
Mr. Jeff Smith, President, Electro-spec, Inc.

Oral StateMeENt .......ccceeeiiiiieiiieeciie ettt et e e e ee e e et e e eearee e enaeeenns 36

Written Statement ..o 38
Mr. Morris Miller, Chief Executive Officer, Xenex Disinfection Services

Oral Statement ..o 54

Written Statement ... 56
DIESCUSSION ittt ettt ettt et e bt e et e e st e e bt e sabeeabeesabeebeeesbeebeesateenneas 100

Appendix I: Answers to Post-Hearing Questions
Dr. Chetan Jinadatha, Chief, Infectious Diseases, Central Texas Veterans
Health Care SYStemM ......cccccoeciiiiiiiiieiieeeieeerce et ste e seree s sare e e saeeees 82



v

Dr. Elaine Cox , Professor of Clinical Pediatrics, Director of Infection Preven-
tion, Director of Pediatric Antimicrobial Stewardship, Riley Hospital for
ChIlATen ...ooiiiiiiiiice e

Dr. Trish M . Perl, Professor of Medicine and Pathology, Johns Hopkins
School of Medicine; Professor of Epidemiology, Bloomberg School of Public
Health; Senior Epidemiologist, Johns Hopkins Medicine ...........cccccveevvuveeennnen.

Mr. Jeff Smith, President, Electro-spec, Inc. ......ccccoevvviiiiiniiiinniiiieiieeieeeeee

Mr. Morris Miller, Chief Executive Officer, Xenex Disinfection Services ...........

Appendix II: Additional Material for the Record

Prepared statement by Representative Eddie Bernice Johnson, Ranking Mem-
ber, Committee on Science, Space, and Technology, U.S. House of Rep-
TESENEALIVES ..eeiiiiiiiiiiiieiitie ettt ettt e st e e st e st e s e e e nreees

Articles submitted by Subcommittee Representative Larry Bucshon, Chair-
man, Subcommittee on Research and Technology, Committee on Science,
Space, and Technology, U.S. House of Representatives ...........ccccceevvvcieinunennee.

Supporting documents submitted by Dr. Trish M . Perl, Professor of Medicine
and Pathology, Johns Hopkins School of Medicine; Professor of Epidemi-
ology, Bloomberg School of Public Health; Senior Epidemiologist, Johns
HopKINS MEICINE ......eeeveuviieeiiieeeiieeeeieeeeiieeestreeesveeeeseseeesssaeessreeesssesessssessnsseens

Page



TECHNOLOGY FOR PATIENT SAFETY AT
VETERANS HOSPITALS

THURSDAY, JUNE 26, 2014

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY AND
SUBCOMMITTEE ON OVERSIGHT,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The Subcommittees met, pursuant to call, at 9:06 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Larry Bucshon
[Chairman of the Subcommittee on Research and Technology] pre-
siding.

o))



EDDIE BERNICE JOHNSON, Texas

LAMAR S. SMITH, Toxas
CHAIRMAN RANKING MEMBER

Congress of the Wnited States
Fovse of Representatives
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
2321 RavBuRN House OFFicE BUILDING
WAasHINGTON, DC 205156301

{202) 225-6371
wvrw.science.house.gov

Subcommittee on Research and Technology
and
Subcommittee on Oversight

Technology for Patient Safety at Veterans Hospitals

Thursday, June 26, 2014
9:00 a.m. to 11:00 a.m.
2318 Rayburn House Office Building

Witnesses

Dr. Chetan Jinadatha, Chief, Infectiqus Diseases, Central Texas Veterans Health Care System

Dr., Elaine Cox, Professor-of Clinical Pedialrics, Director of Infection Prevention, Director of
Pediatric Antimicrobial Stewardship, Riley Hospital for Children

Dr. Trish M. Perl, Professor of Medicine and Pathology, Jokns Hopkins School of Medicine;
Professor of Epidemiology, Bloomberg School of Public Health; Senior Epidemiologist, Johns
Hopkins Medicine ’

Mr. Jeff Smith, President, Electro-spec, Inc.

Mr. Morris Miller, Chief Executive Officer, Xenex Disinfection Services



3

U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY

HEARING CHARTER
Technology for Patient Safety at Veterans Hospitals

Thursday, June 26, 2014
9:00 a.m. — 11:00 a.m.
2318 Rayburn House Office Building

PURPOSE

On Thursday, June 26, 2014, the Research & Technology and Oversight subcommittees will hold
a joint hearing Technology for Patient Safety at Veterans Hospitals starting at 9:00 a.m. The
purpose of the hearing is to assess the potential benefits of new technologies to prevent hospital-
acquired infections (HAISs), especially given the high percentage of HAI and mortality rates
among patients at some Veterans Administration (VA) hospitals. Research supported by the
National Science Foundation in robotics, nanotechnology, and other areas of the biological
sciences has helped to bring about technological innovations to prevent HAIs.

WITNESS LIST

s Dr. Chetan Jinadatha, Chief, Infectious Diseases, Central Texas Veterans Health Care
System

¢ Dr. Elaine Cox, Professor of Clinical Pediatrics, Director of Infection Prevention, Director
of Pediatric Antimicrobial Stewardship, Riley Hospital for Children

e Dr. Trish M. Perl, Professor of Medicine and Pathology, Johns Hopkins School of
Medicine; Professor of Epidemiology, Bloomberg School of Public Health; Senior
Epidemiologist, Johns Hopkins Medicine

e Mr. Jeff Smith, President, Electro-spec, Inc.

e« Mr. Morris Miller, Chief Executive Officer, Xenex Disinfection Services

BACKGROUND
Hospital acquired infections (HAIs) are the most common complication of hospital care. The

Centers for Disease Control (CDC) estimates 1.7 million HAIs per year in the U.S. causing or
contributing to up to 99,000 deaths annually. '

* hitp://www.ahra.gov/qual/haiflver.htm



4

A recent series of investigative reports by The Wall Street Journal describe significant
deficiencies in quality of patient care among VA hospitals, including hospital acquired
infections. Although HAISs are a national health care issue, the infection rates at certain VA
hospitals exceed the worst-performing private sector hospitals by a factor of ten or more.

HAIs remain the leading cause of preventable patient injuries and deaths in U.S. hospitals.® It is
also associated with substantial and avoidable costs for health care costs. Studies have shown
that the five most common HAIs increase U.S. direct health care costs by at least $10 billion
annually. Both direct and indirect (e.g., post-discharge nursing care) HAI costs are estimated at
up to $45 billion per year. However, this figure understates costs significantly because it omits
the costs of resulting long-term disabilities and deaths. *

The Veterans Health Administration does not publicly disseminate comprehensive quality and
patient safety relevant information, including information on HAls. According to the CDC,
approximately 5% of all U.S. hospital patients contract one or more HAIs during a hospital stay.
In the most recent year (2012) for which data is available, there were 703,500 inpatient
admissions to VA hospitals.” If the 5% estimate from the CDC also applies to VA hospitals, then
approximately 35,000 patients at VA hospitals at affected by HAIs each year.

The CDC considers approximately one-third of all HAIs to be preventable. ¢ Moreover, studies
have shown that a large majority of HAIs are preventable if hospital leadership and staff make a
sustained commitment to best clinical practices and rigorous patient safety standards.” According
to recent reports®, the best-performing VA hospitals sustain HAI rates significantly below those
found at the best-performing private hospitals.

In the past, many hospital and health care leaders have regarded HAISs as the inevitable
consequence of delivering complex health care services. However, the reality that most HAIs
can be prevented has changed this view. In order to stimulate improvement, Medicare and many

lhttgﬂonﬁne.ws'.com{artides(hal-scherz-doctors-war—storiesvfrom—va—h0§gﬁgis»1401233147
http://online.wsi.com/articles/veterans-affairs-hospitals-vary-widely-in-patient-care-1401753437
http://ontine.wsi.com/articles/political-triage-at-the-va-1402095105
http://online.wsi.com/articles/top-lawmakers-cail-for-disclosure-of-va-hospital-data-1401810854
bttp://online.wsj.com/articles/visits-to-troubled-hospitals-1402357126

® Klevens RM, Edwards JR, Richards CL Jr, et al. Estimating health care-associated infections and deaths in US
hospitals, 2002, Public Health Rep. 2007 Mar—Apr;122(2):160-6.

* Klevens RM, Edwards JR, Richards CL Jr, et al. Estimating health care-associated infections and deaths in US
hospitals, 2002. Public Health Rep. 2007 Mar—Apr;122(2}:160-6.
http://consumer.healthday.com/public-heatth-information-30/health-cost-news-348/hospital-acquired-infections-
cost-10-billion-a-year-679761.htmi

Umscheid CA, Mitchell MD, Doshi JA et al. "Estimating the proportion of healthcare-associated infections that are
reasonably preventable and the related mortality and costs.” J. Infect Control Hosp Epidemiol. 2011 Feb;32{2):101-
14. http://www.jstor.org/stable/10.1086/657912

: http://www.va.gov/vetdata/Utilization.asp

& http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf

7 http://www positivedeviance.ora/pdf/publications/DoWhatYouCan.pdf
http://www.prhi.org/docs/VA%20long-term_10-1-2005.pdf
http://www.prhi.org/docs/Wiping%200ut%20MRSA_10-1-2003.pdf

8 http://online.wsj.com/articles/veterans-affairs-hospitals-vary-widely-in-patient-care-1401753437
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private insurers have instituted direct and indirect payment penalties for hospitals that fail to
meet benchmarks for HAIs and other patient safety metrics.’

As recently as the 1990s and early 2000s, the Veterans Health Administration hospitals and
clinicians pioneering HAI prevention methods indicated that the incidence of the most common
HALISs could be reduced dramatically, even among high-risk patients. Experiments at VA
hospitals demonstrated significant patient safety benefits from rigorous hospital staff adherence
to straightforward infection prevention measures: hand washing, use of gloves and gowns when
in contact with patients, cleaning medical equipment, screening new patients for potentially
harmful pathogens, and isolating patients who contracted serious infections.'® In a few VA
hospitals, the incidence rates of dangerous types of HAIs was dramatically reduced when these
measures were adopted.!!

The larger challenge for all U.S. hospitals, including VA institutions, is the need to approach
100% prevention of HAIs. Due to the rapid evolution of antibiotic resistant microbes, including
a steadily increasing list of infections that no longer respond to any type of antibiotic, infected
patients are at heightened risk of serious injury, permanent disability or death.

Therefore, one focus of research is on new infection prevention technologies. While rigorous
compliance with conventional prevention techniques (e.g., hand-washing, isolation of infected
patients, etc.) must still be common practice, promising new technologies for sterilizing medical
equipment along with “touch” surfaces at hospitals are being developed. Sterilization technique:
include: UV light, hydrogen peroxide vapor, and anti-microbial coatings.”* Self-disinfecting
surfaces can be created by coating surfaces with heavy metals (eg, silver or copper), germicides
(eg, triclosan), or light-activated antimicrobials. These methods are under active investigation to
reduce health care-associated infections. The National Institutes of Health, Centers for Disease
Control, National Science Foundation, and other federal agencies fund various research projects
for new HAI prevention technologies.

? http://rds.epi-ucsf.org/ticr/syllabus/courses/68/2009/05/05/Lecture/readings/Dudley.pdf

http://www.hci3.org/sites/default/files/files/HCl-IssueBrief-4-2012.pdf
e McBryde ES, Bradley LC, Whitby M, McEiwain DL {October 2004). "An investigation of contact transmission of
methicillin-resistant Staphylococcus aureus”. 1. Hosp. Infect. 58 {2): 104~-8. doi:10.1016/j.jhin.2004.06.010. PMID
15474180
“http://www.positivedeviance.orz/pdf/publications/DowWhatYouCan.pdf
http:/fwww.prhi.org/docs/VA%20long-term 10-1-2005.pdf
http://www.prhi.org/docs/Wiping%200ut%20MRSA 10-1-2003.pdf
o Weber, DJ; Rutala, WA {May 2013). "Self-disinfecting surfaces: review of current methodologies and future
prospects.” American journal of infection control 41 {5 Supp!): $31-5. PMID 23622745
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Chairman BUCSHON. The joint hearing of the Subcommittee on
Research and Technology and the Subcommittee on Oversight will
come to order.

Good morning, everyone, and welcome to today’s hearing titled
“Technology for Patient Safety at Veterans Hospitals.”

In front of you are packets containing the written testimony, bi-
ographies and Truth in Testimony disclosures for today’s witnesses.

Before we get started, since this is a joint hearing involving two
Subcommittees, I want to explain how we will operate procedurally
so all Members understand how the question-and-answer period
will be handled. We will recognize those Members present at the
gavel in order of seniority on the full Committee and those coming
after the gavel will be recognized in order of arrival. I now recog-
nize myself for five minutes for an opening statement.

This morning’s hearing will focus on an important public health
issue: the problem of patients contracting dangerous infections
while in the hospital. This problem has been in the news lately due
to disclosure of unfavorable information about some Veterans Ad-
ministration hospitals, including high rates of hospital-acquired in-
fections, or HAIs.

We want the highest quality of care and the highest standards
of patient safety in all VA hospitals. Big variations among VA hos-
pitals are a cause for concern.

However, as a former cardiothoracic surgeon, I am well aware
that HAIs are not a problem unique to the VA Health Care Sys-
tem. Also, it is important to realize that hospital-acquired infection
ratesdwill never be zero, but can and should be aggressively mini-
mized.

Rates of hospital-acquired infections appear to have declined in
recent years. During the 1990s, estimates hovered around 2 million
per year. The CDC’s most recent estimate is 1.7 million hospital-
acquired infections happen annually. The CDC also calculates this
works out to about a one in 25 chance of contracting a serious in-
fection while in the hospital.

The idea a hospital patient, on average, only has a one in 25
chance of getting an infection is certainly not a good thing. Many
infections that patients suffer from while hospitalized originate
from their own flora—their own bacteria, for non-medical people—
i.e., the skin, respiratory, or intestinal bacteria for example, that
comes to the hospital with the patient.

That said, research has shown it is possible to prevent a large
fraction of hospital acquired infections. For example, simple things
like isolating patients who have serious infections, and doctors and
nurses washing their hands between each patient, can go a long
way toward controlling the spread of potentially lethal infections.
One hundred percent adherence to all these best practices by
health care personnel won’t solve the problem. Hand washing and
hand sanitation is just as important for family members and other
hospital visitors, too, as they often are unknowingly responsible for
spreading bacteria and viruses. Some types of viruses, for example,
can survive for months on a tray, a door frame or other surface.

Most people take for granted that antibiotics can ultimately cure
all but the most exotic types of infections. Until a few decades ago,
antibiotics were, for the most part, an effective backstop against



7

most hospital-acquired infections. The evolution of antibiotic-resist-
ant superbugs is voiding the assumption that medicine can cure
every infection. More than one dozen types of pathogens have de-
veloped resistance to most types of antibiotics. In some cases, just
one class of antibiotics is still effective, and in a few instances,
there are literally no antibiotics that are effective against certain
bacteria. Antibiotic overuse and inappropriate use are significantly
responsible for the growing number of antibiotic resistant
superbugs.

As a personal side note, I believe tort issues surrounding the
practice of medicine is partly responsible for this issue and needs
reform. Another problem is the slow pace at which new antibiotics
are being developed, due to the costly and lengthy approval proc-
ess.

According to the Infectious Disease Society of America, just one
organism, methicillin-resistant Staph aureus, better known as
MRSA, kills more Americans each year than the combined total of
emphysema, HIV/AIDS, Parkinson’s disease, and homicide.

The Food and Drug Administration recently approved a new an-
tibiotic for MRSA infections, but that is just one type of bacteria,
and the odds are that resistance to the new medicine will develop.

The better news is that there are some promising new, non-phar-
maceutical innovations that can help to reduce hospital-acquired
infection rates significantly, innovations that don’t seem to carry
the possibility of eventual antibiotic resistance. These innovations
have been developed from research in several scientific fields, in-
cluding nanotechnology, robotics, computer science, and biology.

We are fortunate to have with us three physicians who are na-
tional experts in infectious diseases and the prevention of hospital-
acquired infections and two witnesses will describe the anti-infec-
tion innovations their companies have brought forward. I look for-
ward to this morning’s testimony on this important subject.

[The prepared statement of Mr. Bucshon follows:]

PREPARED STATEMENT OF THE SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
CHAIRMAN LARRY BUCSHON

This morning’s hearing will focus on an important public health issue—the prob-
lem of patients contracting dangerous infections while in the hospital. This problem
has been in the news lately due to disclosure of unfavorable information about some
Veterans Administration hospitals, including high rates of hospital acquired infec-
tions, or HAT’s.

We want the highest quality of care and highest standards of patient safety in
all VA hospitals. Big variations among VA hospitals are a cause for concern. How-
ever, as a former cardio-thoracic surgeon, I am well aware that HAIs are not a prob-
lem unique to the VA Health Care System. Also, it is important to realize that HAI
rates will never be zero, but can and should be aggressively minimized.

Rates of hospital-acquired infections appear to have declined in recent years. Dur-
ing the 1990’s, estimates hovered around 2 million per year. The CDC’s most recent
estimate is 1.7 million HAIs annually. The CDC also calculates this works out to
about a one in 25 chance of contracting a seriousinfection while in a hospital.

The idea a hospital patient, on average, has “only” a one in 25 chance of getting
an infection is certainly not a good thing. Many infections that patients suffer from
while hospitalized originate from their own flora (ie skin, respiratory, or intestinal
bacteria for example.)

That said, research has shown it is possible to prevent a large fraction of hospital
infections. For example, simple things like isolating patients who have serious infec-
tions, and doctors and nurses washing their hands between each patient, can go a
long way toward controlling the spread ofpotentially lethal infections.
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One hundred percent adherence to all best practices by health care personnel
won’t solve the problem. Hand washing and hand sanitation is just as important for
family members and other hospital visitors, too, as they often are unknowingly re-
sponsible for spreading bacteria and viruses. Some types of viruses can survive for
six months on a tray, a door frame or other type of surface.

Most people take for granted that antibiotics can ultimately cure all but the most
exotic kinds of infections. Until a few decades ago, antibiotics were an effective
backstop against most hospitalacquired infections.

The evolution of antibiotic-resistant superbugs is voiding the assumption that
medicine can cure infections. More than one dozen types of pathogens have devel-
oped resistance to most types of antibiotics. In some cases, just one class of anti-
biotics is still effective. And in a few instances, there is literally no antibiotic that
works. Antibiotic overuse and inappropriate use are significantly responsible for the
growing number of antibiotic resistant superbugs. As a personal side note, I believe
tort issues surrounding the practice of medicine is partly responsible for this issue
and needs reform. Another problem is the slow pace at which new antibiotics are
being developed, due to a costly and lengthy approval process.

According to the Infectious Disease Society of America (IDSA), just one orga-
nism—methicillin-resistant Staphylococcus aureus, better known as MRSA—Kkills
more Americans each year than the combined total of emphysema, HIV/AIDS, Par-
kinson’s disease, and homicide.

The Food and Drug Administration recently approved a new antibiotic for MRSA
infections. But that’s just one type of bacteria, and the odds are that resistance to
the new medicine will develop.

The better news is that there are some promising new, non-pharmaceutical inno-
vations that can help to reduce HAI rates significantly, innovations that don’t seem
to carry the possibility of eventual antibiotic resistance.

These innovations have been developed from research in several scientific fields,
including nanotechnology, robotics, computer science, and biology.

We'’re fortunate to have with us three physicians who are national experts in in-
fectious diseases and the prevention of HAIs and two witnesses will describe the
anti-infection innovations their companies have brought forward. I look forward to
this morning’s testimony on this important subject.

Cflflairman BucsHON. I now yield to the Ranking Member, Mr.
Maffei.

Mr. MAFFEL. Thank you very much, Chairman Bucshon. I also
want to thank you for holding this hearing and I also want to
thank Chairman Broun, who is the Chairman of my Subcommittee,
the Subcommittee on Oversight, and I of course want to thank
Chairman Smith, the Chairman of the full Committee, and all the
Members for being here. This is an important hearing on the tech-
nology for patient safety at Veterans Hospitals.

Health care-associated infections are a serious and potentially
deadly threat to anyone who spends time in a hospital, any hos-
pital. In fact, overall, not just the VA but all hospitals, there is an
average of 200 individuals who die every day as a result of health
care-associated infections. This amounts to an estimated 75,000
people a year. Another 650,000 patients become infected each year
during their hospital stays, and it can cost as much as $45,000 per
patient to treat these infections. Health care-associated infections
in the United States alone cost as much as $45 billion a year.

I would stress that these infections are not unique to the Vet-
erans Administration’s hospitals. I know that health care-associ-
ated infections and medical mishaps do not stop at the door of the
VA, however. Unfortunately, they are prevalent in all health care
facilities, and the tools to combat these infections and to prevent
medical errors are the same regardless of where the care is given.

I look forward to hearing from our witnesses today about both
proven methods and new technologies that can help play a role in
addressing this serious issue. I am particularly interested in hear-
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ing from Dr. Trish Perl from Johns Hopkins University, who brings
a wealth of experience and expertise to the area of infectious dis-
eases and the role that technology can play in their prevention. She
has firsthand experience implementing new technologies to combat
hospital infections, some that worked successfully and some that
actually increased the rate of infection. I look forward to hearing
from her about the possible benefits and potential downsides to im-
plementing unproven technologies in the hospital settings.

Mr. Chairman, I must confess, though, I do have concerns about
the testimony of one of our witnesses, however, and that is simply
that it wasn’t submitted at all in a clear contradiction of this Com-
mittee’s rules and practices. It is the standard practice of the
House Committee on Science, Space, and Technology to have ad-
vanced written testimony from witnesses before they testify. Today,
the Majority has taken the opposite approach and is willing to sit
a witness from the Veterans Administration that has provided no
written testimony in advance of this hearing. I am concerned that
Majority staff knew about this problem and did not rectify it in a
timely manner and agreed to sit this witness without having writ-
ten testimony prior to the hearing several days ago rather than
postponing the hearing or moving forward without this witness.

My understanding is that the failure to have testimony is not the
failure of the witness, Dr. Jinadatha, so I apologize to you. I am
sorry you are caught in the middle of this. I know that you have
provided—you prepared your testimony and it was an approval
process that was the issue, but still, I did want to voice these con-
cerns because I do think it is very, very important that we don’t
set a precedent in this Committee that we do not want to set, that
we will have—particularly with the Oversight Subcommittee, that
we will have witnesses testifying without having submitted in ad-
vance for everybody on the Committee to look at, peruse, develop
questions on written testimony.

So with those concerns stated, Mr. Chairman, I yield back.

[The prepared statement of Mr. Maffei follows:]

PREPARED STATEMENT OF THE SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY
RANKING MINORITY MEMBER DAN MAFFEI

Chairman Bucshon, Chairman Broun thank you both for holding this important
hearing today on “Technology for Patient Safety at Veterans Hospitals.”

The recent disclosures of mismanagement at the VA are deeply troubling. I rep-
resent nearly 50,000 veterans in Central New York and I want to ensure they re-
ceive the best care possible. Last month, as a result of these revelations about the
VA, I personally called for the Secretary of the VA, Eric Shinseki to step down so
that the VA could move forward with new management.

But nothing about the substance of this hearing, focused on the threat of
Healthcare Associated Infections (HAIs) and potential methods to successfully ad-
dress them, is isolated to the VA.

Healthcare Associated Infections are a serious and potentially deadly threat to
anyone who spends time in a hospital—any hospital. By this time tomorrow 200 in-
dividuals at U.S. hospitals will have died as a result of healthcare associated infec-
tions. This amounts to an estimated 75,000 people per year. Another 650,000 pa-
tients become infected each year during their hospital stay.

It can cost as much as $45,000 per patient to treat these infections. Healthcare
Associated Infections in the U.S. alone cost as much as $45 billion per year.

I would stress that these infections are not unique to Veterans Administration
(VA) hospitals. My home District in Syracuse, New York includes one VA hospital
and six public and private hospitals. I know that Healthcare Associated Infections
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and medical mishaps do not stop at the door of the VA. Unfortunately, they are
prevalent in all healthcare facilities. And the tools to combat these infections and
to help prevent medical errors are the same regardless of where the care is given.

The good news is that a recent report released by the Centers for Disease Control
and Prevention (CDC) shows steady progress at the national level against
Healthcare-Associated Infections. The report found a 44 percent decrease in central
line-associated bloodstream infections between 2008 and 2012; a 20 percent decrease
in infections related to 10 major surgical procedures between 2008 and 2012; and
a 4 percent decrease in hospital-onset MRSA (Methicillin-resistant Staphylococcus
aureus) bloodstream infections between 2011 and 2012.

But combatting healthcare associated infections is still difficult, often deadly and
very costly.

Technologies can help, but I doubt there is a single silver bullet available in this
fight to eradicate these troubling and pervasive infections. Simple steps like proper
hand-hygiene, appropriate training and clear communication can also have a major
impact on the spread of these healthcare associated infections.

I am looking forward to hearing from our witnesses today about both proven
methods and new technologies that can help play a role in addressing this serious
issue. I am particularly interested in hearing from Dr. Trish Perl from Johns Hop-
kins University, who brings a wealth of experience and expertise in the area of in-
fectious diseases and the role that technology can play in their prevention. She has
first-hand experience implementing new technologies to combat hospital infections,
some that worked successfully and some that actually increased the rate of infec-
tion. I look forward to hearing from her about the possible benefits and potential
downsides to implementing unproven technologies in the hospital setting.

Chairman BUCSHON. Thank you. I would also like to comment on
that. Rule 3, Section C says insofar as is practical, no later than
48 hours in advance of his or her appearance, each witness who is
to appear before the Committee or any Subcommittee shall file a
printed copy in electronic form or written statement of his or her
proposed testimony and a curriculum vitae. In this situation, we
had some difficulty with the process through the VA getting the
written testimony final approval and we felt that the testimony of
this witness was very valuable and it was not practical to get the
testimony in in time. The delay was unexpected due to the process
needing approval and therefore I feel that the witness’s testimony
is valuable and in no way would prejudice the discussion at this
hearing and therefore should be allowed.

Mr. MAFFEIL. Would the Chairman yield?

Chairman BucsHON. I will yield.

Mr. MAFFEL. Mr. Chairman, I appreciate those comments, and I
certainly—that is why I would not object to Mr. Jinadatha being
a witness here because I do believe that he has a lot of important
things to say, but my understanding is that the Majority staff did
know about this in enough advance notice to have done something
about it. So while I appreciate that at this point of course it
couldn’t be avoided, there was a point where it could have been,
and that is my concern.

The Chairman of my Subcommittee, Mr. Broun, has pressured
the Administration many times about the

Chairman BUCSHON. I take back my time. Thanks for that opin-
ion. I appreciate it. We don’t like the situation either but again,
feel that the testimony of the witness is very valuable to the con-
text of this hearing, and at this point we will proceed ahead with
the hearing.

Chairman SMITH OF TEXAS. Mr. Chairman, could I just add a
comment here?

Chairman BuUcsHON. I yield to the Chairman of the full Com-
mittee, Mr. Smith.
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Chairman SMITH OF TEXAS. Thank you. I do want to reassure the
Ranking Member, Mr. Maffei, that we actually did try to get the
written testimony and we share his sentiments completely. I am as
frustrated as anyone else, and I have been frustrated both in this
Committee and other Committees when we have had witnesses
who because of various governmental rules have not been able to
give us the written testimony that we all would like to see ahead
of time. So I think we made a good-faith effort to try to get it over
the last several days.

I also want to say to the Ranking Member, I very much appre-
ciate his measured remarks, measured comments, and because
they were measured, they even have a greater impact than he
might think, and we will try to make sure that, as he suggested,
this is very much the exception to the rule and not the rule.

Mr. MAFFEI. Would the Chairman yield just so I can thank the
gentleman?

Chairman BucsHON. I will yield.

Mr. MAFFEL I do want to thank the Chairman of the full Com-
mittee and of course, you, Mr. Chairman, for hearing me out on
this, and I will just stick with, I just don’t want this to be the
precedent of the Committee. But thank you very much for hearing
us out.

Mr. BROUN. Mr. Chairman?

Chairman BUCSHON. Mr. Broun, I yield.

Mr. BROUN. Thank you, Mr. Chairman.

I just want to remark to my dear friend, good friend, my co-
worker on our Oversight Committee, that as he stated in his re-
marks, it has been something I have been very concerned about
and I am extremely concerned just like my friend, Mr. Maffei, is
about this very issue, and I would be objecting tremendously except
for I think this is an extremely important witness that can give us
some insight into the VA, and his testimony has been approved by
the VA, from my understanding. It is just some other parts of the
Administration that have delayed or dragged their feet, and let me
assure my friend, Mr. Maffei, that the staff on this side have been
very, very diligent in trying to get this written testimony approved.

His oral testimony—in his oral testimony, he can read his writ-
ten testimony, and that is okay with the VA. And so what we are
trying to do is prevent deaths, and I think this is an emergent situ-
ation or I would be objecting very vehemently myself, I assure you,
and I don’t want this to be a precedent any more than my friend
wants it be a precedent. We must have written testimony, but in
this case, because of life-threatening situations, I think it is pru-
dent for us to go ahead and hear from the witness, and I appreciate
my friend’s comments and I agree with wholeheartedly and I ap-
preciate us being able to go forward, and I thank you very much.
At this point I will yield back.

Chairman BUCSHON. I will reclaim my time and then with that,
I will now recognize the Chairman of the Subcommittee on Over-
sight, the gentleman from Georgia, Mr. Broun, for his opening
statement.

Mr. BROUN. Thank you, Dr. Bucshon. I thank all the witnesses
for being here today and going through this little necessary dia-
logue between us, and I look forward to hearing from you all today.
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For those of you all who are not from the South “you all” is sin-
gular and plural, so I appreciate all of you all being here.

As both a medical doctor as well as a U.S. Marine, it is deeply
troubling to me to hear reports of poor care given to veterans in
my home State of Georgia as well as across this country. In Janu-
ary of this year, I returned to Augusta for an oversight visit to the
Charlie Norwood VA Medical Center with some of my colleagues.
During the trip, I was extremely saddened to see the cavalier atti-
tude expressed by the VA, and the potential implication for hos-
pital-associated infections, or HAIs, and preventable deaths. A re-
cent Wall Street Journal article on VA hospitals cited specifically
that, “at Augusta, the in-hospital death rate was 120 percent above
that of the best facilities.” This kind of negligence is intolerable
and I won’t stand for it.

The principal function of our federal government under the Con-
stitution is to provide for our national defense, and it is imperative
that we take care of the men and women who so bravely served our
country with dignity and pride. We made promises to veterans, and
we must fulfill those promises for those who have sacrificed for all
us to keep us free as a nation. Our veterans should receive the best
care available anywhere in the country, and there is no question
about that.

The Centers for Disease Control and Prevention states that “ap-
proximately 1.7 million HAIs occur in United States hospitals each
year, resulting in up to 99,000 deaths and an estimated $20 billion
in healthcare costs.” Contributing to these numbers is a wide vari-
ation in medical care at VA hospitals with substantially more HAIs
and preventable deaths at certain VA hospitals. However, since the
VA does not publicly disclose comprehensive details on each of
their facilities, it is hard for veterans and their families to receive
fair warning that they are walking into a potentially life-threat-
ening situation when they are requesting medical care from those
VA facilities.

What is additionally astounding is that the infection rates at
some VA hospitals exceed the rates at private sector hospitals by
ten times or more. On top of that, the Wall Street Journal article
I mentioned earlier notes that, “VA senior management suspended
a long-standing program that had sent teams of doctors and mon-
itors to its worst-performing hospitals to try to improve them.” As
the Chairman of the Oversight Subcommittee, I consider this lack
of oversight, accountability, and due diligence to be totally inexcus-
able and intolerable.

The treatment of veterans is not only a moral issue, but a na-
tional security issue as well. If the federal government fails to ful-
fill the promises it has made to our veterans, how are we going to
recruit the finest men and women to come into the military and
stay to be senior NCOs, senior officers, or flag officers? It just will
not happen.

I look forward to hearing from our witnesses about technologies
that can save veterans from preventable infections and deaths. I
also encourage everyone at the VA listening to this hearing today
to renew their commitment to our veterans by doing everything in
their power and as soon as possible to ensure that our Nation’s he-
roes are given the care that they deserve and have earned.
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I thank you, Chairman Bucshon, Dr. Bucshon, my good friend
and medical colleague, for holding this very important hearing, and
I yield back the balance of my time.

[The prepared statement of Mr. Broun follows:]

PREPARED STATEMENT OF THE SUBCOMMITTEE ON OVERSIGHT
CHAIRMAN PAUL BROUN

Thank you, Chairman Bucshon, and thank you to all of our witnesses for being
here today. I am looking forward to hearing from you all on this very important
matter.

As both a medical doctor and a U.S. Marine, it is deeply troubling to hear reports
of poor care given to veterans in my home state of Georgia as well as across this
country. In January, I returned to Augusta for an oversight visit of the Charlie Nor-
wood VA Medical Center with some of my colleagues. During the trip, I was ex-
tremely saddened to see the cavalier attitude expressed by the VA, and the potential
implication for hospital-associated-infections—or HAIs—and preventable deaths. A
recent Wall Street Journal article on VA hospitals cited specifically that, “at Au-
gusta, the in-hospital death rate was 120% above that of the best facilities.” This
kind of negligence is intolerable.

The principle function of our federal government under the Constitution is to pro-
vide for our national defense and take care of the men and women who have so
bravely served our country with dignity and pride. We have made promises, and we
must fulfill those promises for those who have sacrificed for us. Our veterans should
receive the best care—there is no question about it.

The Centers for Disease Control and Prevention states that “approximately 1.7
million HAIs occur in U.S. hospitals each year, resulting in up to 99,000 deaths and
an estimated $20 billion in healthcare costs.” Contributing to these numbers is the
wide variation in medical care at VA hospitals with substantially more HAIs and
preventable deaths at certain VA hospitals. However, since the VA does not publicly
disclose comprehensive details on each of their facilities, it is hard for veterans to
receive fair warning that they are walking into a potentially life-threatening situa-
tion when requesting medical care. What is additionally astounding is that the in-
fection rates at some VA hospitals exceed the rates at private sector hospitals by
ten times or more.

On top of that, the Wall Street Journal article I mentioned earlier notes that, “VA
senior management suspended a long-standing program that had sent teams of doc-
tors and monitors to its worst-performing hospitals to try to improve them.” As the
Chairman of the Oversight Subcommittee, I consider this lack of oversight, account-
ability, and due-diligence to be inexcusable.

The treatment of veterans is not only a moral issue, but a national security issue
as well. If the federal government fails to fulfill the promises it has made to our
veterans, how are we going to recruit the finest men and women to come into the
mili’tary and stay to be senior NCOs, senior officers, or flag officers? It won’t hap-
pen!

I look forward to hearing from our witnesses about technologies that can save vet-
erans from preventable infections and deaths. I also encourage everyone at the VA
listening to this hearing today to renew their commitment to our veterans by doing
everything in their power, as soon as possible, to ensure our nation’s heroes are
given the care that they deserve and have earned.

Thank you again Chairman Bucshon for holding this very important hearing, and
I yield back the balance of my time.

Chairman BUCSHON. Thank you, Dr. Broun. I now recognize the
Chairman of the full Committee, Mr. Smith, for an opening state-
ment.

Chairman SMITH OF TEXAS. Thank you, Mr. Chairman.

The long delays and unacceptable quality of VA health care for
tens of thousands of our veterans has recently become public. Fol-
lowing up on a series of letters to the VA Inspector General and
others, I recently met with Acting VA Secretary Gibson at the
Audie Murphy Memorial Hospital in my district in San Antonio. I
was reassured that he sincerely wants to fix the problems facing
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our veterans but we need swift action and strong resolve to fix such
a broken system at the VA.

Veterans who live in the 21st Congressional District of Texas and
across our country should have the best health care America can
provide. American veterans have made tremendous sacrifices to
protect and defend our freedoms. They deserve the best health care
possible, as soon as possible.

Today’s hearing will enable us to understand more about patient
safety and how scientific research and new technology can boost ef-
forts to prevent patients from contracting serious infections while
they are hospitalized.

A number of VA hospitals are among the worst in the United
States in terms of inflicting preventable infections on their pa-
tients. Hospital-acquired infections are a serious public health
problem that affects patients in hospitals all across the country. In
the worst-performing hospitals, which includes some VA hospitals,
up to ten percent of patients are harmed by such infections.

A few years ago, a state agency in Pennsylvania analyzed mil-
lions of hospital records and found that the in-hospital mortality
rate among patients who contracted infections was about five times
higher than among patients who were not infected. Research has
shown that most of these infections are preventable if hospitals and
medical personnel adhere to systematic prevention measures. This
starts with essential steps such as thorough, repeated hand-wash-
ing and isolation of infected patients. However, hand hygiene and
other commonsense measures have been only partially successful.

We are fortunate to have with us this morning three physicians
who are experts in the field of preventing hospital-acquired infec-
tions. As far as that goes, we have three doctors who are Members
of these two Subcommittees this morning, and they are experts in
their own right. We also have representatives from two companies
that have developed new tools and technologies to prevent infec-
tions in hospitals. I look forward to learning more about the science
behind fighting harmful hospital-acquired infections, and I am par-
ticularly interested in how the VA health care system, the largest
integrated health care system in America, could deploy scientif-
ically proven technology and practices with the goal of setting the
highest standard of patient safety in all of its hospitals.

Thank you, Mr. Chairman, and I will yield back.

[The prepared statement of Mr. Smith of Texas follows:]

PREPARED STATEMENT OF FULL COMMITTEEE
CHAIRMAN LAMAR S. SMITH

The long delays and unacceptable quality of VA health care for tens of thousands
of our veterans has recently become public.

Following up on a series of letters to the VA Inspector General and others, I re-
cently met with Acting VA Secretary Gibson at the Audie Murphy Memorial Hos-
pital in my district in San Antonio. I was reassured that he sincerely wants to fix
the problems facing our veterans. But we need swift action and strong resolve to
fix such a broken system at the VA.

Veterans who live in the 21st Congressional District of Texas and across our coun-
try should have the best health care America can provide. American veterans have
made tremendous sacrifices to protect and defend our freedoms. They deserve the
best health care possible, as soon as possible.
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Today’s hearing will enable us to understand more about patient safety and how
scientific research and new technology can boost efforts to prevent patients from
contracting serious infections while they are hospitalized.

A number of VA hospitals are among the worst in the United States in terms of
inflicting preventable infections on their patients.

Hospital-acquired infections are a serious public health problem that affects pa-
tients in hospitals all across the country. In the worst-performing hospitals, which
includes some VA hospitals, up to 10% of patients are harmed by such infections.

A few years ago, a state agency in Pennsylvania analyzed millions of hospital
records and found that the in-hospital mortality rate among patients who contracted
infections was about five times higher than among patients who weren’t infected.

Research has shown that most of these infections are preventable if hospitals and
medical personnel adhere to systematic prevention measures. This starts with es-
sential steps such as thorough, repeated hand-washing and isolation of infected pa-
tients.

However, hand hygiene and other common-sense measures have been only par-
tially successful. We are fortunate to have with us this morning three physicians
who are experts in the field of preventing hospital-acquired infections. We also have
representatives from two companies that have developed new tools and technologies
to prevent infections in hospitals. I look forward to learning more about the science
behind fighting harmful hospital-acquired infections.

I'm particularly interested in how the VA health care system, the largest inte-
grated health care system in America, could deploy scientifically proven technology
and practices, with the goal of setting the highest standard of patient safety in all
of its hospitals.

Chairman BUCSHON. Thank you, Chairman Smith.

At this time I would like to introduce our witnesses. Our first
witness is Dr. Chetan Jinadatha—how did I do—very well—the
Chief of Infectious Disease Section at the Central Texas Veterans
Health Care System in Temple, Texas. Dr. Jinadatha is also an As-
sistant Professor of Medicine at Texas A&M University Health
Science Center. He is the President of the Texas Infectious Disease
Society. Dr. Jinadatha is board-certified in infectious disease. He is
also an active researcher in hospital-acquired infections, the role of
environment in hospital-acquired infections, and the evaluation of
no-touch disinfection technologies. Dr. Jinadatha completed his
medical degree in India and his master’s in public health at Texas
A&M. Welcome.

Our second witness is Dr. Elaine Cox, Professor of Clinical Pedi-
atrics. Dr. Cox trained at Indiana University School of Medicine
and has been on the faculty in the section of pediatric infectious
disease since 1995. She is currently serving as the Medical Director
of Infection Prevention, Medical Director of the Pediatric Anti-
microbial Stewardship, and a Safety Officer for Riley Hospital for
Children at IU Health. In addition to these and other clinical du-
ties, Dr. Cox has spent much time working on legislation that im-
pacts children’s health in the State of Indiana. Dr. Cox earned her
undergraduate degree in biochemistry from Indiana University and
her medical degree from Indiana University School of Medicine.
Welcome.

Our third witness is Dr. Trish Peri. Did I get that right?

Dr. PERL. Perl.

Chairman BUCSHON. Perl. My eyes. I should have put my glasses
on, I guess. Dr. Perl is a Professor at the Department of Medicine
and Infectious Diseases and Pathology at Johns Hopkins Univer-
sity School of Medicine and in the Department of Epidemiology at
the Johns Hopkins Bloomberg School of Public Health. She is a
Senior Epidemiologist for the Johns Hopkins Hospital—John Hop-
kins Medicine. Dr. Perl received her bachelor of arts and medical



16

degree from the University of North Carolina at Chapel Hill and
a master’s of science degree from McGill University in Montreal.
She completed her residency in internal medicine at McGill Univer-
sity and a fellowship in infectious diseases and clinical epidemi-
ology at the University of Iowa in Iowa City.

I now recognize Representative Todd Young from Indiana to in-
troduce our fourth witness.

Mr. YOUNG. Thank you, Mr. Chairman. It is an honor to be here
with you today. I would just like to say, you are a person of profes-
sional competence, high personal integrity and a good friend, so
thank you so much for allowing me to introduce our witness, Jef-
frey D. Smith, a Hoosier, a resident of Indiana’s 9th Congressional
District and President and CEO of Electro-spec, which is located in
Franklin, Indiana.

Mr. Smith and I had an opportunity to visit briefly yesterday,
and it was clear during that brief visit that he cares as deeply as
I do about the health of our Nation’s veterans and preventing hos-
pital-acquired infections in our Nation’s Veterans Hospitals.

He has been with Electro-spec since 1994 and held positions of
increasing responsibility beginning as Vice President in 1994. Mr.
Smith is also President and CEO of Steriplate LLC, an Indiana cor-
poration he formed in 2013. It focuses on the design, development
and implementation of antimicrobial finishes for medical and com-
mercial applications. In May of 1997, Mr. Smith purchased the
business from former owner David Yates and assumed the position
of CEO and President at that time.

I want to thank you for your presence here today and your testi-
mony about your promising work on potential veteran-saving tech-
nology. Thank you, sir.

I yield back.

Mr. BROUN. Would the gentleman yield?

Mr. YOUNG. Indeed.

Mr. BROUN. As a fellow Marine, I would like to correct a state-
ment that you made. There is no such thing as a former Marine.
Once a Marine, always a Marine.

Mr. YOUNG. I agree with the gentleman’s comments. If the gen-
tleman will yield?

Mr. BROUN. Certainly. Thank you.

Mr. YOUNG. I am told the taxonomy is, there is no such thing as
an ex-Marine. There may be a couple of exceptions out there. But
whatever. I am proud to be a Marine with you, and thank you.
Duly corrected by the senior gentleman on the panel.

Mr. BROUN. Semper fi.

Mr. YOUNG. Semper fi. I yield back.

Chairman BUCSHON. Thank you. I now recognize the Chairman
of the full Committee, Mr. Smith, to introduce our final witness.

Chairman SMITH OF TEXAS. Thank you, Mr. Chairman.

Mr. Chairman, I am happy to welcome Morris Miller from San
Antonio, who is going to be testifying today.

As CEO of Xenex, Mr. Miller is responsible for the company’s
business strategy and oversight of day-to-day operations. Under his
guidance, the company has grown and established itself as the
world leader in UV room disinfection. After starting his career as
an attorney, Mr. Morris served as co-founder and President/CEO of
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Rackspace Hosting Inc., which now has over $1 billion in annual
revenue and a market cap in excess of $5 billion. He is an alumnus
of Phillips Exeter Academy, the University of Texas at Austin, and
the Dedman School of Law at Southern Methodist University, as
am I.

Mr. Chairman, I yield back, and we welcome Mr. Miller.

Chairman BUcsHON. Thank you, Mr. Chairman.

As our witnesses should know, spoken testimony is limited to
five minutes each after which the Members of the Committee have
five minutes each to ask questions.

It is the practice of the Subcommittee on Oversight to receive
testimony under oath. Does anyone have a problem with taking an
oath? Then if you would please stand and raise your right hand.
Do you solemnly swear or affirm to tell the whole truth and noth-
ing but the truth, so help you God? Let the record reflect that all
the witnesses participating have taken the oath.

And at this point I will now recognize Dr. Jinadatha for five min-
utes for his testimony.

TESTIMONY OF DR. CHETAN JINADATHA,
CHIEF, INFECTIOUS DISEASES,
CENTRAL TEXAS VETERANS HEALTH CARE SYSTEM

Dr. JINADATHA. Good morning, Chairman Dr. Bucshon, Chair-
man Dr. Broun, Chairman Smith, Ranking Member Maffei and
Members of the Subcommittee. I thank you for the opportunity to
participate in this important discussion today. My name is Chetan
Jinadatha, and I am the Chief of Infectious Diseases at the Central
Texas Veterans Health Care System and an Assistant Professor in
the Department of Medicine at Texas A&M University Health
Science Center.

I currently serve as the President of Texas Infectious Disease So-
ciety. My area of research interest is reduction of hospital-acquired
infections using technology including the effectiveness of ultraviolet
disinfection.

It is reported that hospital-acquired infections cause 1.7 million
infections and 100,000 deaths annually within the United States,
costing health care systems $30 billion to $40 billion. Methicillin-
resistant Staph aureus-related hospital-acquired infections alone
cost $9.7 billion annually. It is hard to predict the percentage of
preventable hospital-acquired infections but most facilities aim for
zero hospital-acquired infections.

Patients may harbor resistant organisms prior to admission and
not have any signs or symptoms. However, the same patient may
develop an infection from the organism that they came with or ac-
quire a new organism during their hospital stay, thus resulting in
a hospital-acquired infection.

The hospital environment includes surfaces in the patient room,
equipment or the hands of health care workers who acquire it from
touching other patients or surfaces. An estimated 20 to 40 percent
of hospital-acquired infections in the United States have been at-
tributed to cross-contamination by a health care personnel hands,
either by direct patient or by touching contaminated environmental
surfaces.
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Recent literature has indicated that supplementing manual
cleaning with disinfection technologies such as hydrogen peroxide
systems or UV light technology systems decreased microbial bur-
den on high-touch surfaces such as bed rails, call buttons, toilet
seats in patient rooms.

Although the systems add cost and time to the disinfection proc-
ess, the bacterial load reduction after using these systems effec-
tively complements manual cleaning. Preliminary evidence sug-
gests from a single center study showed a 52 percent reduction of
Clostridium difficile hospital-acquired infection with the implemen-
tation of UV-based protocol. A federally funded, multi-center study
in private setting is currently underway to evaluate the effective-
ness of UV in reducing hospital-acquired infections.

Similarly, several studies that have shown decreased multi-drug-
resistant organism acquisition and reduction in hospital-acquired
infection rates after implementation of hydrogen peroxide system
across hospitals. In comparing the hydrogen peroxide system to
that of an ultraviolet system, hydrogen peroxide requires prolonged
exposure time and ventilation system modification for aeration but
disinfects better than UV. UV technology disinfection time is short-
er than hydrogen peroxide but it has lower bacterial reduction on
surfaces.

Hence, technologies such as ultraviolet or hydrogen peroxide
have the potential to have an impact on transmission of pathogens
in the hospital environment and possibly prevent life-threatening
infections. A federally funded study is currently underway to evalu-
ate the effectiveness of UV on hospital-acquired infection rates in
four Veterans Affairs Medical Centers, one of which is mine.

In 2013, the Central Texas Veterans Health Care System initi-
ated several patient safety initiatives to decrease the risk of devel-
oping hospital-acquired infection including the deployment of ultra-
violet disinfection system after manual cleaning.

Reducing hospital-acquired infection requires a multi-prolonged
approach. Interventions or technologies such as ultraviolet or hy-
drogen peroxide do not decrease the importance of rigorous hand-
washing, isolation of appropriate patients, and other measures to
prevent the spread of pathogens in hospitals. New technologies for
prevention do not obviate the need for manual cleaning or anti-
microbial stewardship. Health care professionals must work to-
gether with the patients to prevent the spread of antibiotic-resist-
ant organisms in health care settings.

Meanwhile, further research is needed to ascertain the general-
ized ability of our studies and define the specific role of new tech-
nologies in hospital-acquired infection prevention. Emergence and
spread of antibiotic-resistant bacteria is a significant public health
threat. In addition to basic infection prevention and control prac-
tices such as hand hygiene and the use of isolation precautions,
good antibiotic stewardship and use of supplemental technologies
may provide effective and improved strategies to prevent the
spread of health care-associated infections and create a safer envi-
ronment for our patients.

Mr. Chairman, this concludes my testimony. I welcome any ques-
tions from the Committee.

[The prepared statement of Dr. Jinadatha follows:]
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Dr Chetan Jinadatha is Chief of Infectious Diseases Section at the Central Texas Veterans Health Care
System in Temple, Texas. He is also an assistant professor of medicine at Texas A & M University Health
Science Center. He is the president of the Texas infectious Diseases Society. Dr. Jinadatha is a board
certified infectious diseases physician. He is also an active researcher in hospital acquired infections, the
role of environment in hospital acquired infections and the evaluation of no touch disinfection

technologies.
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Chairman BucsHON. Thank you, Doctor.
I now recognize our second witness, Dr. Cox, for five minutes.

TESTIMONY OF DR. ELAINE COX,

PROFESSOR OF CLINICAL PEDIATRICS,
DIRECTOR OF INFECTION PREVENTION,
DIRECTOR OF PEDIATRIC ANTIMICROBIAL STEWARDSHIP,
RILEY HOSPITAL FOR CHILDREN

Dr. Cox. Good morning. On behalf of Riley Hospital for Children
at IU Health, I want to thank all of you here for your continuing
commitment to patient safety by focusing on hospital-acquired in-
fections in all patients. Riley Hospital is a self-standing children’s
hospital with an 85-year history. We see about a quarter of a mil-
lion patients a year and we are part Indiana University School of
Medicine, which gives us a lot of opportunity for research and de-
velopment of technologies.

So we have heard a lot of statistics this morning: nearly 2 million
infections, 100,000 deaths, one in 25 of our hospitalized patients
every day having a hospital-acquired infection. This results in
about 7.5 million excess hospital days in our country every year,
increasing our length of stays by about three to ten times over the
expected.

When you look at cost, conservative cost measurements for direct
cost are about $5 billion to $6 billion, and when you add in total
costs, it is certainly upwards of $30 billion.

But I don’t think that these statistics necessarily clarify the en-
tire picture of personal cost. So I work in a children’s hospital and
I will share with you that recently we had a baby, a newborn, in
for heart surgery. Now, that takes two weeks to get out of the ICU
and 4 weeks to get out of the hospital, minimum. This family had
a 3-year-old at home that they were away from all these weeks.
They finally promised their son they would be home for the week-
end and they would spend time with him when the baby acquired
a central-line-associated bloodstream infection, or a CLABSI. This
set that baby’s recovery back 6 to 8 weeks and devastated a 3-year-
old at home. I think the personal costs suffered by these families
that encounter these infections go far beyond the event itself and
is not reflected in our statistics.

You know, fighting infection has always relied on prevention,
whether it is from vaccination or the development of the bundle,
which we now all use to prevent infections, as the Chairman said.
We have used it at Riley. We have cut our CLABSI rate by 65 or
70 percent. But the question is, is that enough? Is that enough for
any of our patients, our veterans all the way to our babies?

I think the other problem is that we have plateaued. What are
our other strategies? Well, certainly we have a reaction position we
can take. We can treat with antibiotics. That is kind of the horse
already being out of the barn. By then, infection is already set up.

You know, antibiotics have changed the face of infectious-disease
treatment in America, which has been great, but it has also led to
the development of resistance. This is accelerating in our time, and
it is directly due to antibiotic overuse and use, and there is no anti-
biotic we have currently that is impervious to the development of
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resistance. These are important players in HAIs. They occur in
about 16 percent of the events, and over infections that have sus-
ceptible organisms they increase length of stay by an additional 20
percent and cost by an additional 30 percent.

We use antimicrobial stewardship, we use isolation and we have
slowed the development and spread of resistance but we haven’t
eradicated it, and CDC just recently came out and said that infec-
tion with these multi-drug-resistant organisms is an emerging
threat to health care in the United States.

In light of all that, I think we do need to look at new tech-
nologies. We have used some things in the environment. Can we
expand that? Can we get beyond 55 to 65 percent safe for our pa-
tients? I think we have known the effects of metals for years. Why
can’t we expand their use in the environment? And can we look at
the patient level? Can we coat things like orthopedic rods and
ventriculoperitoneal shunts and cardiac implants so that we can
prevent infections at the patient level?

We have known about the germ theory since the mid-19th cen-
tury. We have the Institute of Medicine report, “To Err Is Human,”
on patient safety since 1999 and yet we are still struggling. We are
still only 55 to 65 percent safe for the patients in our environment
who trust us to care for them.

The impact financially on the health care budget is severe and
negative, and I think if we could whip this problem as much as
possible, we could turn those resources to other initiatives for pa-
tient safety and patient quality of care and, above all, do no harm,
as is our oath.

I thank you for this hearing.

[The prepared statement of Dr. Cox follows:]
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On behalf of Riley Hospital for Children at {U Health, let me begin by thanking you for your continued
commitment to improving patient safety by focusing on hospital acquired infections {HAls). For more
than 85 years, Riley Hospital at iU Health has been one of the nation’s leading children’s hospitais. in
fact, Riley was once again distinguished this year as the only nationally ranked children’s hospital in
indiana by U.S. News & World Report. Each year, Riley provides care, support and comfort to 215,000
inpatients and outpatients from across Indiana, the nation and the world. Part of indiana University
Health, Riley enjoys a unique partnership with the Indiana University 5chool of Medicine, giving our
highly skilled physicians access to innovative treatments using the latest research and technology.

| am sure you are quite familiar with the statistics on HAls: CDC estimates that there are 2 million
infections every year in the United States with 100,000 attributable deaths. Every day, 1 out of every 25
patients in the U5 has a hospital acquired infection, resulting in at least 7.5 million excess hospital days
and 3-10 times increase in length of stay. The conservative cost estimate is $5-6 billion for direct costs
and total costs calculated by the National Nosocomiai Infection Surveillance System {NNIS}) could range
from $30-100 billion per year. Whether the HAl is due to a blood or urinary catheter infection, surgical
site infection, ventilator associated pneumonia, or clostridium difficile {c. difficile) from antibiotic
therapy, there is tremendous cost to patients and families beyond any of the dollar figures noted above.
Every day in America, families suffer from preventable events during hospitalization. Last spring, there
was a newborn at our facility who had undergone heart surgery. His 3 year old brother was being cared
for by extended family so that the parents could be at the bedside of their critically ill baby. All week,
the parents had been promising big brother that they would come home on the weekend and take him
to the zoo so he could spend time with them. Two days before the scheduled visit home, the baby got a
central line associated bloodstream infection. He decompensated giving his parents more sleepless
nights of fear and continued time away from the older child. The ripples felt by our patients due to
these events are significant and have long lasting effects far beyond one admission.

The keystone in fighting infections has always been prevention. Vaccines have changed the practice of
infectious diseases since the first endeavors by Edward Jenner and smalipox. Further advancements in
infection prevention in the hospital occurred in 2006 with the Michigan Keystone project led by Drs.
Berenholtz and Pronovost and their colleagues. By describing what is commonly known as the “the
bundie”—a series of easy interventions used in combination that can decrease infection risk—and
linking it to traditional prevention efforts such as hand hygiene and isolation, hospitals have succeeded
in decreasing their HAI rates by 55-65%. At Riley, we have employed the bundie and since 2007, have
decreased our central line associated bloodstream infection rate by close to 70% and have been steady
at that rate for the last 3 years. And while these foundational pieces of care can never be abandoned,
we appear to have reached a plateau on prevention with these techniques alone. There is a muititude
of factors that contribute to our inability to further prevention: endogenous flora, human factors
including non-compliance, recovery time, and need for ongoing devices to support life-saving
technologies that have changed the face of medicine in America.
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Our only other defense is a reactive position—to treat infections once they have already set up. While
antibiotics have been critical over the last century to treat infectious diseases, their use has stimulated
the development of multidrug resistant organisms. While this is not a new problem, considering
methiciflin resistance was first described in 1968, one year after the drug was introduced to the market,
the rate of resistance development has been accelerated. This is directly due to antibiotic overuse and
there is not a single antibiotic that has shown the ability to avoid resistance. While research continues,
there is agreement by all parties that there are not enough antibiotics in the drug pipeline to effectively
battle organisms like methicillin resistant staphylococcus aureus, vancomycin resistant enterococcus,
vancorwycin resistant staphylococcus aureus, and c difficile. These organisms are prominent players in
HAIs occurring in about 16% of cases. These infections account for 20% longer length of stay and 30%
increased costs over infections without resistance and the resultant mortality is high. Our current
strategies of antimicrobial stewardship and isolation practices have slowed development and spread of
resistance but have not eradicated it and the CDC considers MDRO infections as an emerging threat to
United States healthcare.

In light of all these factors and the knowiedge that many microbes come from the translocation of one’s
own bacterial flora, we need additional weapons in our arsenal to thwart the infections that pose
significant danger to our hospitalized patients. To do that, we will need to consider new and innovative
approaches to infection prevention that, although will not replace our traditional strategies, can
potentially augment them and take us to the next fevel from where we are currently plateaued. UV light
and metal coatings such as copper and silver have been used as disinfectants in water and on surfaces
for years and their success has been clear. if we can take these technologies and look for additional
clinical applications for patients, more infections could be prevented which would have additional
downstream effects to slow the development of resistance. For example, the use of nanoparticle metal
ions could be used to coat implantable devices in patients. These charged ions would act like a sword,
piercing the cell membrane of organisms that land on the devices looking for an opportunity to cause
infection. Once pierced, the cell becomes incapable of replication and dies, thereby disallowing
infection to set up. Advantages over antimicrobial impregnated devices include no loss of activity over
time since the antibiotic effect wanes over a period of weeks and no contribution to the development of
resistance. Device related infections are major cause of morbidity and mortality as weli as cost in
surgical site infections. For infections such as spinal fusions, ventriculoperitoneal shunts {VPS}, and
cardiac repairs, the potential benefits are significant. if we take the case of one VPS infection, infection
can go right into the central nervous system, an area where it could do massive damage. Management
requires 2 surgeries and generally 3 or more weeks of antibiotics in the hospital for therapy.
Opportunities to prevent the spread of infection up the catheter and across the valve into the central
nervous system couid potentially protect brain function in our most vulnerable of patients.

Despite the fact that the germ theory was described by Pasteur in the mid-19" century and the institute
of Medicine first published the To Err is Human Report in 1999, we continue to struggle with HAls and
their effects on the patients who trust us to care for them. Healthcare costs are severely and negatively
impacted by infections that to a large degree shouid be preventable. To make further strides in our war
on germs, we need to support new technologies permitting us to turn our resources toward other
initiatives to meet our patients’ needs and, above ali, do no harm.
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Chairman BucsHON. Thank you.
I now recognize Dr. Perl for your testimony.

TESTIMONY OF DR. TRISH M . PERL,
PROFESSOR OF MEDICINE AND PATHOLOGY,
JOHNS HOPKINS SCHOOL OF MEDICINE;
PROFESSOR OF EPIDEMIOLOGY,
BLOOMBERG SCHOOL OF PUBLIC HEALTH;
SENIOR EPIDEMIOLOGIST, JOHNS HOPKINS MEDICINE

Dr. PERL. I will start by turning on the microphone.

Chairmen Bucshon and Broun, Chairman Smith, Ranking Mem-
bers Maffei and Lipinski, and distinguished Members of this Sub-
committee, thank you for the opportunity to appear today.

I will share lessons learned from hospital attempts to integrate
technology into clinical care and highlight the importance of using
scientific assessment to ensure hospitals make cost-effective and
evidence-based decisions to improve patient outcomes.

I am a Physician and a Professor at Johns Hopkins University
and their Senior Epidemiologist, and I am also the former Presi-
dent of the Society of Health Care Epidemiology of America, which
is the professional society that works around health care-associated
infections and multi-drug-resistant organisms.

That aside, my job has allowed me to study novel technologies in-
cluding no-touch technologies and to investigate outbreaks associ-
ated with new products and devices, i.e., in other words, the unin-
tended consequences of using these devices in the health care envi-
ronment.

The Committee should be aware that I am doing a large research
study that is partially funded by the VA, and my husband is em-
ployed by the University of Maryland and the VA.

Health care-associated infections, as everyone has mentioned, are
common and actually cause about half of the untoward events that
occur in health care affect approximately four percent of all pa-
tients. As we have heard, they are costly to patients and to the
health care system, and to prevent these health care-associated in-
fections, we encourage hand hygiene, vaccination, isolation, and
more and more integrating technology. Many novel technologies are
introduced into the market every year. It is commonly difficult to
determine the merit of each device or idea without independent,
well-designed studies that look at their efficacy.

I would actually like to review two personal experiences of why
we need to be thoughtful about using technology and how we need
to approach our efforts to protect patients. Approximately eight
years ago, we began a study at our institution and looked at a tech-
nology that vaporized hydrogen peroxide, an excellent disinfectant,
into the environment. The goal is to disinfect surfaces that were
potentially contaminated with bacteria despite terminal cleaning.
The technology was intriguing and expensive yet there were un-
knowns including around patient safety and the impact on our
other expensive equipment. Ultimately, we developed a study, and
after testing in our intensive care units, we significantly decreased
the risk of acquiring a multi-drug-resistant organism in the pa-
tients in those units. No risk to patients, damage to equipment or
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the facility was identified. Hence, our recommendation to our lead-
ership was to continue using this technology, and it was based on
scientific evidence. We have subsequently showed that we can use
this technology to disinfect surfaces of supplies that are in these
rooms, they can be reused, and it leads to cost savings that help
pay for this technology.

Another story is in mid-October 2004, our institution introduced
a new mechanical valve needleless device, which is used on IV tub-
ing. These are devices that decrease needle sticks among health
care personnel. By April of 2005, approximately six months later,
the catheter-associated bloodstream infection rate in our children’s
hospital had increased by 60 percent. Using fluorescent dye, we de-
termined that these devices could not be cleaned using standard
techniques. When we removed the device from our institution, our
rate returned to normal. What seemed to be a very benign intro-
duction of a nursing product turned into significant patient safety
issue for our patients.

So in summary, health care-associated infections are a signifi-
cant challenge for health care despite strides to date, there are
huge opportunities to improve patient safety and we should begin
and insist upon the basic infection prevention. However, there is a
role for technology that can improve our processes and protect pa-
tients. This technology, while often tantalizing, can have unex-
pected consequences and we must be vigilant in our approach to its
introduction.

Congress should continue its long history of supporting science,
and this is an area where science needs to guide decisions so we
are thoughtful about how to introduce and use technology. The
health care community should develop standards to measure the ef-
fectiveness of new technologies like this new touch disinfection that
are being discussed today so we can measure their efficacy in a
standard fashion. Congress should consider funding learning labs
or centers of excellence to evaluate these exciting products in the
context of patient care using trained scientists. These labs consider
the multiple issues that impact patients to assure we do not do
harm. There is not a one-size-for-all solution, and this effort needs
the expertise that will translate science into effective patient care.

Thank you.

[The prepared statement of Dr. Perl follows:]
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Chairmen Bucshon and Broun and Ranking Members Maffei and Lipinski and
distinguished members of the Subcommittees, thank you for the opportunity to testify
today and share my perspective on the use and limitations of technology to prevent
hospitai acquired infections and improve care. Today | will share some of the lessons
learned from hospitals’ attempts to integrate technology into clinical care with the goal
of reducing hospital acquired infections and through these examples 1 will highlight the
importance of using scientific assessment to ensure hospitals are making cost effective
decisions that ultimately improve patient outcomes.

My name is Trish Perl and | am a physician and a Professor in the Departments of
Medicine (Infectious Diseases) and Pathology at Johns Hopkins University School of
Medicine and in the Department of Epidemiology at the Johns Hopkins Bloomberg
Schoo! of Public Health. | am currently the Senior Epidemiologist for Johns Hopkins
Medicine. | am the former President of the Society of Healthcare Epidemiology of
America. In my current role | am in charge of helping the institution have mechanisms
in place to measure and prevent potential healthcare-associated infections or infections
that result because of medical care or problem organisms or pathogens and multidrug
resistant organisms [such as Staphylococcus aureus, methicillin resistant Staphylococcus
aureus, C. difficile). The strategies to prevent infections or infectious complications from
occurring include education of healthcare providers, developing best practices,
facilitating behaviors, using technology including vaccination, novel products, and new
design. In my role as a healthcare epidemiologist | have been involved in the study of
novel technologies and investigating outbreaks associated with new products, i.e. the
unintended consequences of the use of these devices. My comments will be focused on
healthcare associated infections, epidemiologically significant organisms and the role of
technology in their prevention.

1. Frequency and impact of healthcare-associated infections

Healthcare associated infections cause approximately haif of all untoward events that
occur to patients. A recent study by the Centers for Disease Control in Atlanta and
published in the New England Journal of Medicine surveyed 183 hospitals (36% small,
44% medium and 20% farge) and found that 4% of the 11,282 patients investigated had
a healthcare associated infection.” These infections were more likely to be seen in large
hospitals like the one where 1 practice. Pneumonia and infections after surgery (surgical
site infection) were the most common and caused 22% each of the total number of
infections. Gastrointestinal infections were the third most common infection and
caused 12.1% of all infections. Infections associated with devices including intravenous
catheters, bladder catheters and pneumonias related to intubation accounted for close
to 26% of these infections. Translated into a national statistic, in 2011, over 648,000
patients had close to 722,000 healthcare-associated infections. Most interesting about

1 Magill et al. Multistate Point-Prevalence Survey of Healthcare-Assaciated Infections. NEIM 2014;
370:1198-1208
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this study and not surprising is that many of the patients with healthcare-associated
infections were more likely to have a device (intravenous catheter, bladder catheter,
endotracheal tube) in place on the day the infection was identified.

Another recent study that included close to 2 million patients admitted to hospitals in
Pennsylvania in 2010 noted that the mortality of these patients with healthcare-
associated infections was approximately 9% versus 1.7% in patients without a
healthcare-associated infection.® Similarly, the average length of stay was 21.9 days in
patients with healthcare-associated infections and 5 days in patients without a
healthcare-associated infection.

This study is one among many that has looked at costs associated with these infections
and found that the estimated average Medicare fee-for-service for hospitalizations
among patients with a healthcare-associated infection was $21,378 versus $6,709 for a
patient without a healthcare-associated infection. More importantly, 40% of patients
were readmitted for any reason and 30.5% were readmitted for a complication or
infection. In total, the average payment for a readmission was between $8,940 and
$9,483 per patient for a total payment of between $23 and $28 million. Another group
estimated the total, annual costs to the US for five major infections to be $9.8 billion
with infections.?

2. Measurement

! would like to make one comment about measurement of healthcare-associated
infections. The CDC and professional organizations like the Society for Healthcare
Epidemiology of America and the Association for Professionals in Infection Control and
Epidemiology have partnered to develop and implement standard definitions and case
finding strategies. These definitions have been in use since the 1970’s and while they
have evolved over time, this partnership between the CDC, professional organizations
and healthcare personnel in hospitals has led to a robust system to identify these
infections. Almost every acute care hospital in the US employs trained infection
preventionists to use these definitions to identify infections. This provides us with data
to follow trends, benchmark and identify problems. Why is this important? These
systems have provided the healthcare epidemiology community with a powerful tool to
assess the impact of our interventions.

3. Prevention Strategies

Prevention of healthcare-associated infections requires a team of trained professionals
who have a “bundle” of strategies. In general, these include education of healthcare

2 http://www.phcd.org/reports/hai/10/docs/hai2010report.pdf
3 Zimlichman et al. Healthcare-associated infections: a meta analysis of costs and financial impact on the
US heaithcare system. JAMA Intern Med 2013; 173:2039-46
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personnel, development of policies to assure best practices to prevent infections,
surveillance for infections and epidemiologically significant organisms and use of
strategies to modify behaviors and instill a safe culture with strong leadership. This
backbone requires interventions and practices that all healthcare personnel are
expected to perform or comply with and include: hand hygiene, vaccination, use of
isolation and barrier precautions and the use of technology in all forms. The use of basic
infection control strategies has led to a significant decrease in healthcare-associated
infections. The CDC’s HAI Progress report published in 2012 reports progress between
2008 and 2012. The report reveals a 44% decrease in central line catheter associated
infections and a 20% decrease in surgical site infections or infections occurring after 10
types of operations. Despite having many “tools” to prevent infections we have further
progress to be made. Our challenge is to assure that we facilitate best practice by
ensuring healthcare providers know what to do and why to do it; to insure that
institutions have the proper equipment that is placed to facilitate appropriate behaviors
and to provide them with data so they know how they are doing.

4. Novel Technologies

However, the heaithcare environment is becoming increasingly complex and if one goes
into patient rooms they are filled with monitors and complicated equipment. We also
work in an environment where we are asked to do more with less. Hence, the infection
control community is chalienged to rely on standard infection prevention strategies and
has introduced different types of technology to facilitate work and improve patient
safety.

One of the most notable technologies has been the use of electronic surveillance
systems that concatenate data from patient medical records and facilitate surveillance
for healthcare-associated infections and can provide alerts to infection preventionists
when there is an organism of concern or a potential problem. These technologies are
used in addition to the patient medical record. At my institution it has allowed us to
decrease the time doing surveillance and send practitioners to the wards to educate and
plan interventions.

Beyond the electronic surveillance systems, many novel technologies are introduced
into the market every year to protect either patients or healthcare personnel or to
facilitate the work. There are three separate areas of particular interest in the current
market—one is the use of technology to improve compliance.

A. Compliance with basic practices such as hand hygiene, use of gowns and
gloves when needed is commonly poorer than we would like for many
reasons including poor knowledge, limited supplies, and inconvenience.
Hence, technology that can automate measurement such as hand hygiene
use is very intriguing.
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B. Second, the contribution of the environment to transmission of resistant or
significant organisms is now recognized so there are a myriad of products
and equipment that attempt to improve cleaning and even disinfect the
environment because even in the best of circumstances traditional cleaning
is not perfect. n fact, in addition to some of the issues associated with
complex surfaces with many nooks and crannies that are difficult to clean,
there is also the need for rapid turn over to assure patient access to beds in a
high turnover job that is not viewed as prime. Plus, materials with
antimicrobial properties are being applied to high touch surfaces or products
that may be reused to decrease the risk of cross contamination to assist with
this effort.

C. The third is to sort through the myriad of products many of which are
conceptually exciting and to assess them in a scientific fashion to assure that
there are no unintended consequences as they are introduced into a clinical
environment. Because of this dynamic environment, integrated solutions
are needed to assure that we do no harm. For example, in a patient room
we could potentially introduce copper clad surfaces and then coat other
surfaces with silver nanoparticies. Soft surfaces such as linens could be
impregnated with substances and novel cleaning disinfectants could be used
leading to an untoward event.

Two personal experiences:

Approximately eight years ago we were approached by a company and asked to
integrate a novel technology into our cleaning processes. This technology vaporized
hydrogen peroxide, a very good disinfectant, into the environment. it in theory would
help disinfect surfaces that remained with organisms despite what is called a terminal
cleaning when a room turned over. The technology was intriguing, yet there were many
unknowns including its limited use in healthcare and there were questions about patient
safety but also the impact on the environment and other equipment. At the time Johns
Hopkins had a much older facility and the rooms were small and cramped and we knew
that in this imperfect physical environment, we could decrease the risk of acquisition of
resistant organisms by additional means. Furthermore, the technology was extremely
expensive so in this setting it was not possible to make a business case to our
administration.

We proposed a study, after partnering with our clinical colleagues and brought in this
technology into 3 of our intensive care units with the sickest and most high-risk patients.
We did this because the science did not support the use of this technology except in the
settings of outbreaks. This enabled us to address the concerns about patient risks and
potential damage to equipment and the environment and to assure that our
recommendations to leadership were based on scientific evidence. The trial lasted
three years and was a true partnership between clinicians, infection prevention and the
company. We demonstrated that this technology was particularly heipful when used in
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rooms where the occupant was colonized or infected with a resistant organism.4 in this
setting we reduced environmental contamination by 35% and more importantly the risk
of transmission to patients from environmental contamination by 64%. We
subsequently showed that we could use this technology to disinfect the surfaces of
supplies. This allowed us to stop the practice of throwing out supplies that were in a
room of a patient colonized or infected with an epidemiologically significant organism.

In Mid October 2004, our institution introduced a new mechanical valve needless device
with positive pressure. These devices reportedly decrease needlestick injuries among
healthcare personnel and facilitate nursing care.® By April of 2005, the catheter
associated bloodstream infection rates in the Children’s Center had increased by 60%.
Using fluorescent dye we demonstrated that these devices could not be cleaned using
standard techniques and after discussion among various experts elected to remove the
product from the healthcare environment. When we removed the device our rates
returned to normal. Since this time multiple institutions have reported similar findings
with these devices and most of these have been re-engineered without “positive-
pressure” and have not been found to increase infections. Nonetheless, what seemed
to be a benign introduction of a nursing product turned into a significant patient safety
issue for the Johns Hopkins Hospital and our patients. The literature is replete of
examples of this type of technology that lead to increased catheter associated
bloodstream infections at other institutions and in their patients.

5. Summary

In summary, healthcare-associated infections are a significant challenge for healthcare
and represent a portion of patient safety issues in hospitals and healthcare settings.

We know about these complications because we have a robust process to survey these
infections and use trained professionals to measure them. This system provides people,
congress and healthcare professionals with a barometer to measure our performance.

Despite the challenges in healthcare, there are huge opportunities to improve patient
safety and like all professionals | will tell you that the basic processes of hand hygiene
and evidence based practice are paramount. However, there is a role and need for
technology to improve our processes and protect patients. This technology, while often
tantalizing can have unexpected consequences and we must be vigilant in our approach.

Congress has a long history of supporting science and this is an area where science
needs to guide our decisions. We need to be thoughtful about how to introduce and

4 Passaretti et ol. An Evaluation of Environmentol Decontomination With Hydrogen Peroxide Vapor for
Reducing the Risk of Patient Acquisition of Multidrug-Resistant Organisms. Clin Infect Dis 2013:56;27-35

5 Maragakis et al. Increased Catheter-Related Bloodstream Infection Rates After the Introduction of a New
Mechanical Valve Intravenous Access Port. infect Control Hosp Epidemiol 2006;27:67-70
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use technology to assure we protect patients. Congress can help in this and | strongly
recommend that it help fund learning labs or centers of excellence to evaluate these
exciting products in the context of patient care using trained scientists and consider the
multiple issues that impact patients to assure that we do not do harm. This effort is
complicated and needs expertise that will translate science into effective patient care.
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Examples of different cleaning technologies for healthcare that are currently used,
being evaluated or proposed®

Disinfectants & Cleaning tools:

o Demand-release chiorine disinfectants :
o Chlorine dioxide
o Sodium dichloroisocyanurate
o Chloramine-t7

e Superoxideized water

*  Microfiber mops

e Microfiber wipes

Soft Surface Technologies:
e Copper oxide impregnation
s  Citric acid impregnation
e Organosilane-based quaternary ammonium impregnation
o Silver-impregnated yarn

Hard Surface Technologies:
» Copper and copper alloy cladding
s Silveriodide and modified polyhexamethlyene biguanide coating
* Silver nanoparticle incorporation
e Triclosan incorpaoration
e Quaternary ammonium salt surfactant coating
e Microtopography surface
Light-activated antimicrobial coatings
o Cellulose acetate-containing toluidine blue O and rose Bengal
o Silicon polymer-containing methylene blue and gold nanoparticles
o Titanium dioxide coating

Whole room technologies:
e UVlight
e Combination of ozone/uv light/hepafiltration
¢ Hydrogen peroxide vapor or aerosolization
e Titanium dioxide spary

€ Currie, B. (2013), Revisiting Environmental Hygiene and Hospital-Acquired Infections, IDSE,
http://www.idse.net/download/HA! IDSE13 WM.pdf
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Chairman BUcsHON. Thank you, Dr. Perl.
I now recognize Mr. Smith for five minutes to present his testi-
mony.

TESTIMONY OF MR. JEFF SMITH,
PRESIDENT, ELECTRO-SPEC, INC.

Mr. SMiTH. Thank you, Chairmen Bucshon, Broun and Smith,
Members of the Committee, and Congressman Young for that nice
introduction. I am not nearly as eloquent as my doctors are on the
panel so I might sneak a “y’all” into my testimony. We will see.

I am President of Electro-spec and Steriplate. What we do, we
specialize in high reliability and highly functional electroplating of
devices for the military, aerospace, medical and automotive indus-
tries, and the reason I am here today is to talk about a new tech-
nology that we have developed called Steriplate. Steriplate was de-
signed specifically for medical applications, antimicrobial situations
hopefully to make a dramatic impact in the transmission of HAIs.

But first I want to draw kind of an analogy to what the statistics
that were shared with you previously. Imagine a Boeing 737 crash-
ing every single day in the United States with 200 people on board
and there are no survivors. Can you imagine what the general pub-
lic would be? Can you imagine what the FAA would be dealing
with? That is what we are dealing with with HAIs, just to put
things in perspective. The Department of Health and Human Serv-
ices has made this an agency priority goal for HAIs. They have new
metrics in place with goals hopefully to be achieved by the year
2020. So it is a big issue obviously. Copper and copper alloy as well
as antimicrobial metal coatings are the one continuous, sustainable
method for reducing the bacterial burden that you have on sur-
faces, whether they are in body or out of body. Our Steriplate proc-
ess, which I have some examples here for you, employs copper as
one of the metals as well as another antimicrobial metal in the
process, and it is designed specifically for again antimicrobial
functionality but also by alloying in other metals, we designed a
metal that has more tarnish resistance, corrosion resistance and
wear resistance than traditional copper. The antimicrobial testing
that we have done thus far specifically on the traditional HAI bac-
teria, E. coli, for example, we had a 99.9998 percent reduction.
With MRSA, we had a 99.998 percent reduction, and similar re-
sults against C. diff and B. subtilis bacteria.

Another aspect of Steriplate that we have designed is using
nanotechnology in the process to impart hydrophobic or hydrophilic
surface. The hydrophilic surface is designed to provide an anti-
microbial that is on touch surfaces outside the body. We are cur-
rently using this technology for surfaces that typically can be con-
taminated by touch or translocation as well. The hydrophobic as-
pect of Steriplate really was designed for in body, and what we are
trying to do is repel typical solution in terms of blood, urine, cere-
bral fluid, whatever it may be, and the applications that we are
working on right now in terms of implantable devices are every-
thing from VP shunts to Baclofen pumps for cerebral palsy, scoli-
osis rods, access ports for dialysis, just to name a few, the tradi-
tional types of devices that have a high rate of infection associated
with them.
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Another aspect of this is also to potentially have a surface that
is antithrombotic to prevent clotting as well, so an antimicrobial
and antithrombotic surface.

But to summarize today for you, the time, cost and complexity
associated with developing this technology is huge. You know, we
are geared specifically to try to provide an answer to not just the
Veterans Hospitals but hospitals across the United States. We are
a small company. We have 85 employees. But we have reinvested
about 30 percent of our net profit back into developing this tech-
nology. So it is really critical for us to be able to be here today to
present our technology to share with you our findings as well as
hopefully be able to solicit help from federal agencies like NIH,
CDC, National Science Foundation, Veterans Affairs as well or any
other federal agencies that might be able to help us continue to de-
velop the technology behind Steriplate and hopefully antimicrobial
surfaces in general.

Thank you very much.

[The prepared statement of Mr. Smith follows:]
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Electro-Spec is a company engaged in the field of electroplating utilizing precious and semi-
ptecious metal on devices and components in the aerospace, automotive, telecommunication,
military and medical industries. Steriplate is a wholly owned subsidiary of Electro-Spec that is
engaged in developing specialty metal alloys that have been shown to be antimicrobial in testing
against specific types of bacteria known to cause Hospital Acquired Infections (HAT's). I would like
to thank you for the invitation to present our exciting and potentially life-saving technology. In my
testimony, I will address the following key points:

1) The serious threat that is posed in the United States, concerning HAT’s and the need for
newer methods and technology to help combat the cost associated with treatment and
prevention of the spread of infectious diseases.

2.

o

The ability of copper and copper alloys (specifically Steriplate) to provide a continuous
antimicrobial surface to help prevent the spread of HAIs.

3.) The time, expense and complexity that exist in trying to engineer and develop new
technologies that will address the ongoing issues in veterans hospitals and hospitals actoss
the United States and the barriers associated with commercialization and market success.
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A brief summary of the key points highlighted and emphasized in my testimony can be found at the

end of this document.

My testimony today is based upon my metallurgical knowledge and background, as a business owner
of Electro-Spec and Steriplate, and the infinite possibilities of utilizing metal as an antimicrobial
finish in a vatiety of applications inside and outside the human body.

Electro-Spec (an Indiana company) specializes in high reliability and highly functional electroplating.
Electro-Spec utilizes precious and semi-precious metal on ferrous and non-ferrous materials for the
aerospace, military, medical, automotive and telecommunication industries. Electro-Spec utilizes
state-of-the-art chemistries and equipment to electroplate some of the most demanding devices and
components for its customers. Devices and components that go into space, military defense,
implantable (life sustaining and life altering) or various telecommunication equipment, are just a few
of the items that Electro-Spec is recognized as the preferred plating supplier for. With a customer
base of Lockheed Martin, Raytheon, Boeing, Medtronic, Smiths Group, Energizer, Northrop
Grumman, Honeywell and TRW, Electro-Spec is viewed as a strategic partner in the advancement

of innovative equipment, devices and technologies.
Problem Statement

The United States is viewed as one of the most technologically advanced, innovative and forward
thinking countries in the world. In fact, the United States is considered the global leader in medical
innovation. Yet despite all of these advances in technology, the 4% leading cause of death in the
United States is Hospital Acquired Infections (HAI’s), something that plagues every nation in the
wotld. The CDC reports in their most recent study that 1 out of every 20 patients treated in a
hospital, will become infected with a Hospital Acquired Infection. Unfortunately, the most recent
statistics of 183 hospitals showed 648,000 patents nationwide suffered 721,000 infections which
lead to 75,000 deaths in 2011. This is equivalent to over 200 deaths per day (more than AIDS and
Breast Cancer combined), associated to infection from various forms of bacteria, of which some are
particularly resistant to antibiotic therapy and treatment. Hospital Acquired Infections result in a net
increase in cost of $43,000 per patient and an additional 19 days of hospitalization and result in 2.5 x
increased likelihood of readmission within 30 days. The financial impact to the nation is estimated
at over $45 billion in trying to deal with infectious diseases.

HAT’s are various types of infections that patients acquire while they ate teceiving cate or treatment
for another condition in a health care environment. HADs can be spread or acquired anywhere care
is being administered. The information refercnced above through the CDC is specific to hospitals,
but obviously HAI’s can be acquired from inpatient acute care facilities, ambulatory surgical centers,
outpatient centers, long term care facilities or even field hospitals. These infections ate associated
with various risk factors with the patient and the medical services rendered. Transmission of
communicable diseases between patients and healthcare workers or even overuse of antibiotics, are
other ways of acquiring HAI’s. The U.S. Department of Health and Human Services (HHS) has
identified the reduction of HAI’s as an “Agency Priority Goal” for the Department. HHS has stated
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that it is committed to reducing the national rate of HAIs by demonstrating significant, quantitative
and measureable reductions in hospital acquired central line-associated bloodstream infections and
catheter-associated urinary tract infections. Newly established goals for the reduction of HAI’s have
a target date of 2020 (HAI National Action Plan) and these goals are being supported by the U.S.
Department of Labor, U.S. Department of Defense and the U.S. Department of Veterans Affairs,
along with scientists, clinicians and health leaders.

Emerging Technologies

Many emerging technologies to help control HAT’s have been developed and implemented in recent
years. Everything from bleach wipes, to UV Light Disinfection machines, to hydrogen peroxide
vapot machines have been utilized to control the spread of infectious disease and cross
contamination. However, these methods are used to “treat” the source of contamination and do not
pose a permanent and continuous method to controlling the HAT’s. In certain situations, the
surfaces can become immediately re-contaminated through human contact or contact with
contaminated equipment. Microbes have the ability to teproduce rapidly in the right environment
and can exist on surfaces for days, weeks or even months in the right environment. However, in
order for the microbe to transition to a pathogen, it must be able to survive on surfaces for a
sufficient amount of time while retaining its ability to be virulent or colonize a susceptible host after
removal from the surface it was contacted with — thus resulting in inadvertent transmission. Many
cutrent methods for the removal of these pathogens treat the surface once, but don’t provide
continuous treatment or prevention. To date, the only recognized method for permanent,

continuous and sustainable reduction in the bacterial burden of surfaces is copper.

In 2008 the United States Environmental Protection Agency (EPA) registered five families of
copper-containing alloys as antimictobial, establishing that products manufactured from one of
these registered alloys can make public health claims wherein the label indication states that the
alloys kill 99.9% (log,, 3.0) of bacteria within two hours of exposure (1). It is anticipated that the
solid antimicrobial copper surfaces will remain microbiocidal for the life of the product (>10 years).
A variety of controlled studies have looked at the antimicrobial activity of copper surfaces against
specific human pathogens (2,3,4,5,6,7,8). In fact solid copper surfaces have been found to be
microbicidal to well over 30 bacteria, fungi and viruses. Of the microbes listed in Table 1, five were
evaluated in the studies used to grant the public health registration by the United States EPA. The
public health claims granted illustrate the robust nature of the antimicrobial activity (9). Alloys
granted registration contain greater than 60% metallic coppet and were found to continuously kill
greater than 99.9% of Gram-negative and Gram-positive bacteria within two hours of exposure even
after repeated contamination illustrating how solid copper surfaces will inhibit the buildup of
microorganisms between routine cleaning and sanitizing steps.

TaBie 1
MICROORGANISMS SENSITIVE TO THE ANTIMICROBIAL
PROPERTIES INTRINSIC TO SouD MeTaLLIC COPPER
Microbe Reference(s) EPA
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Registered
Acfﬁetobacter baumanii (47)
Aspergillus flavus (96)
“”As‘pefgillus fumigatus (96)
Aspergiflus spp. (96)
Campylobacter jejuni (28)
Candida a{bicans (47, 96)
&/bstridium d:fficile (97)
Clqstridium difficile spores (97)
Carbapenem-Resistant Enterobacteriaceae (84)
(CRE)

Enterobacter aerogenes - (87) *

E. coli 0157:H7 (87, ;L_QQ) *
‘ ~ " Escherichia coli-NDM1 (93)
Fusarium culmonium (96)
Fusarium oxysporium (96)
Fusarium solani (10)
Fusarium spp. (96)
Influenza A (including H1IN1) (53)
\ ‘ K/ebsie/la pneumoniae (47)
klebsfe/la pneumoniae-NDM—l (93)
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Legionella pneumonphila ; (65, 66)
Listeria monocytogeneys‘ (1_0_5)
Methicillin-Resistant Staphylococcus (87) *
‘ aneus (MRSA) |
Methylobacterium Spp. \ - (76)
;. Mycobacterium tuberculosis (47).
k Norovirus ‘ (24)
Penicillium chrysogenum® (96)
Penicillium spp. (96)
Pseudomonas aurginosa ; (87, 96) *‘
Rhinavirus (11)
Rotavirus (11)
Salmonella enterica (28)
Salmonella typhi (79, 80)
Spingomonoas spp. (76)
T Staphylococcus auerus ) (87) *
Serratia marcescens (11)
Vancomycin Resistant Enterococci (VRE) (87) *
Vibrio cholerae (79, 80)

(9) Information provided by Michael Schmidt, Ph.D ~ Dept. of Microbiology and
Immunology ~ Medical University of South Carolina
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The public health claims attributed to solid copper have been evaluated to limit the bacterial burden
found on commonly touched surfaces and objects in active healtheare environments.

What makes copper so effective?

The metal destroys bacteria by coaxing the organism to donate electrons to it, resulting in the

production of free radicals within =~ A B

the cell. The result is damage to
bacterial DNA and cell proteins.
The metal is also effective against
viral and fungal pathogens. The
entire process occuss quickly
resulting in the collapse of a
population within minutes. Thus, the likelihood that the population will develop tesistance to
this multifaceted mechanism of death is unlikely.

Antimicrobial Metal Technology

™

What is Steriplate and how has it been shown to be antimicrobial? Steriplate is a tertiary alloy

specifically designed for medical applications. Comprised of three distioctly different metals,
Steriplate is an electroplated alloy that can be plated on numerous types of surfaces to impart
antimicrobial properties on the surface and shown to provide the same benefits of copper. At the
same time it gives better wear, corrosion, and tarnish properties than coaventional copper can

provide.
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Wear Resistance: Steriplate exhibits excellent lubricity and wear properties
Sliding Wear Test Setup

Load: 100 g Cu sphere rider
Frequency: 0.5 Hz Diameter: 4 mm
Ampfitude: 14 mun Flated with the same finish
Cycles: 1000 as orn the sample

Reciprocat maotiorn .
. SUITACE fitish:
Substrate: 2Hm
Cus disk

Copper Steriplate - § Steriplate
Wear track dapth: sbout Hym Wear track depty about Jum Wsar trace topth: soout dum

00 piaw) %
A]

)
o S Ny S

o 20 40 80 80 100 (00 1460800 A 20 400 500 &0 1000 1200 WIS B0 20

Surface Profiie {Angstrom)
Surface Profile {Angstrem
Surface Profits {Angstrem}

Sgan Distance {gm} Scan Distance {gm} Sean Distance {um}

Corrosion Resistance: Steriplate exhibits exceptional corrosion and tarnish

resistance in a varety of environments

O Artificial sweat {ISO3160): <24 h
Thioacetamide: >24 h

NSS: Brass: 48 H to white rust, >122 H
Humid atmosphere {85°C — 85% RH}: >72Hrs

Thermal Cycles: -50°C/+85°C, RH=70% for 10 days (1000 cycles):no discoloration

0O O 0O O O

Tarnish resistance: no color change after 4 H exposure at 150°C.
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Antimicrobial Testing: Steriplate demonstrated antimicrobial propetties in
various efficacy testing

E. coli {CRE}
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hs micorgeni o ol Pere e g
b suth o5 enfechemorhagi FHEC, venooln
ot con e

e o dimicion
o o

ANTIMICRE BIAL
TEST LABORATORIES
i

E ool {CRE} BAA-2459 115 Z 2801 Study Resabls

Tt Camtoet i s
PP W i e

o
o B R
B R : P PREY,

Results showed that Steriplate
demonstrates antimicrobial
functionality against E. coli {CRE} at
greater than 99.9998% reduction in 24
hours.




S, Aureus {MRSA}:
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Results showed that Steriplate
demonstrates antimicrobial
functionality against MRSA at an
99.95% reduction in just 6 hours of
exposure

customer

*  Based upon the conservative assumption of patient exposure to a 2.5 gram

component, these levels were helow the levels of toxicological concern.

* MM Cytotoxicity ~ Not cytotoxic

Not only does Steriplate have excellent metallurgical properties that can provide unique medical and

environmental properties, the most unique property about Steriplate is that it can be made to be
“hydrophobic” or “hydrophilic”. These properties provide a unique metallic surface that has
antimicrobial properties, with even more unique capabilities outside or potendally inside the body.
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One of the most critical aspects of making a surface resistant to microbial “loading”, is to ensure
that the surface is dry. By making Steriplate hydrophilie (readily absorbing liquid), the surface will
have a propensity to dry quicker, rather than “pooling” in certain areas of the surface. Most surfaces
will dry unevenly due to this pooling of liquid and result in continued loading of microbes in these
areas. Qutside the body, Steriplate is designed to provide maximum antimicrobial efficacy through

its alloy composition and hydrophilic properties.

Steriplate with hydrophobic {repel liquid) sutfaces, has been designed for clinical trials on devices
that are shott term ot long term implantable or semi-implantable devices traditionally susceptible to

infection.

The additional benefit of having a hydrophobic surface that is antimicrobial, is the ability to repel
blood, mucous, saliva, utine, perspiration and other contaminated “liquids™ that obviously have the
ability to transmit tremendous amounts of bacteria to various surfaces instantly. A secondary
hypothesis that has not yet been trialed clinically, is that Steriplate in its hydrophobic state, may be
able to act as an antimicrobial sutface while iraparting an additional benefit of heing anticoagulant in
preventing clotting and strokes. One of the current trials being discussed is to see if Steriplate can

provide an antimicrobial surface that prevents thrombosis.

Electro-Spec and Steriplate are currently working with the TU School of Medicine on potential

clinical trials on the following applications:

Application #1.)

Ventriculo-peritoneal shunts are commonly used devices in pediatric patients for hydrocephalus or
interventricular hemorrhages. The shunts remain in place for prolonged periods, sometimes for life,
and must be tapped periodically for a variety of reasons. A certain percentage of these patients
develop an infection at the site where the shunts interface with the cerebrospinal fluid. If the valve at
the interface is coated with Steriplate this should reduce the incidence of infection, especially since
data shows cxcellent bactericidal results with organisms that commonly infect pediatric shunts.
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Application #2.)

For patients with severe scoliosis, the standard treatment is to install one or more metal rods in the
spine for several months to years until the curvature is cotrected. Sometimes the patient develops
an infection around one of the rods. This type of infection can be very difficult to dear with a
foreign body such as a rod in place and if it cannot be cleared, the only viable option may be to
remove the rod. This may result in an incomplete fusion or instability of the spine and often creates
further complication for the scoliosis treatment plan. If the rods were coated with Steriplate, this
could reduce the incidence of infections, again with data that shows efficacy against the common
organisms implicated in such infections.

Application #3.)

Baclofen pumps are used to administer Baclofen in a controlled dose to help patients suffering from
spasticity from cettain diagnoses like cerebral palsy. The pumps are implanted under the skin in a
pocket in the abdominal area. Sometimes the pocket site around the pump becomes infected,
necessitating surgical removal and prolonged antibiotic therapy. If the pump casing is coated with
Steriplate, this could potentially reduce the incidence of infection in these patients.

Application #4.)

Adult dialysis patients are often fitted with a graft with an access port that is used to administer their
hemodialysis treatment. Infection of these ports is quite common. The ports are currently made of
plastic. If the grafts could be made of a metal and coated with Steriplate it could potentially cause a
reduction in infections at the port site.

Where do we go from here?

In the United States, a high degree of statistical significance is needed to provide a convincing
argument to U.S. federal government healthcare authorities, such as the Centers for Disease Control
and Prevention (CDC), regarding the effectiveness of copper alloys in reducing microbial loads and
cross infection in healthcare environments. For this reason, clinical trials at three major US hospitals
were conducted between July 2010 and June 2011 with the intent of examining environmental
hacterial loads, infection rates, and impacts on cross-contamination in intensive care unit (ICU)
rooms retrofitted with copper touch surfaces versus rooms without copper surfaces (10).

The trials were funded by the U.S. Department of Defense (DOIDD) under the Telemedicine and
Advanced Technology Research Center (TATRC), a subordinate element of the United States Army
Medical Research and Materiel Command (USAMRMC). DOD has extraordinary interests in the
potential for antimicrobial copper surfaces to reduce hospital-acquired infections because it wants to
prevent hospital-acquired infections among thousands of its enlisted armed forces setvicemen and
servicewomen who have been injured in recent conflicts. TATRC, which funds a Military Infectious
Disease Program was granted funds by the United States Congress to evaluate the antimicrobial
effectiveness of copper, brass and bronze alloys. The studies were cootdinated through the
Advanced Technology Institute in Chatleston, South Catolina (10).
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Four-year clinical studies, published in 2013, were conducted at the intensive care units (ICUs) at
Memoria] Sloan-Kettering Cancer Center in New York City, one of the world's most ptestigious
cancer facjlities, the Medical University of South Carolina, and the Ralph H. Johnson VA Medical
Center in Chatleston, South Carolina.

The studies revealed that the use of antimicrobial copper surfaces in the ICU's reduced the number

of healthcare-acquired infections (FHAIs) by 58% compared to padents treated in ICUs with non-

copper touch surfaces. The antimicrobial copper surfaces were proved to work continuously.

(*US Army Medical Research and Materiel Command under Contract No. W81XWH-07-C-0053. The views,
pinions and/or findings pr d here are those of the author(s) and should not be construed as an official

US Department of the Army position.)

Concluding Thoughts:

Every day over 200 people die due to hospital acquired infections. To borrow an analogy from Dr.
Michael Schmidt (Director of Office of Special Programs and Professor and Vice Chair — Dept. of Miceobiology and
Immunology at The Medical University of South Carofina), if a jet plane carrying 200 passengers crash every single
day of the year killing everyone on board, there would be public outrage. The entire fleet of planes
throughout the country would be grounded and there would be significant investigations by the
FAA, Aircraft manufacturers, Dept. of Defense and many mote public and private entities. It would
lead to questions of national security and would probably put the nation’s economy in a tailspin.
This is happening in a different manner and it is happening at an alarming pace. However, this is
preventable and the technology is emerging to support the National Action Plan developed by the
Dept. of Health and Human Services. Companies like Electro-Spec and Steriplate have the
technology, but lack the financial resources necessary to further promote and market this
technology. If we continue to invest wisely and work in a collaborative environment, where
promotion and support of these emerging technologies is established at all levels (public and
private), there is no doubt that the United States could not only save precious lives, but dramatically
reduce the incidence of infectious disease and continue to lead the world in medical innovations.
The time is now, however, as antibiotics are becoming less and less effective. Bacteria are
continuing to mutate and become less and less resistant to antibiotics. Scientists worldwide continue
to try and decode the defense mechanisms of various types of bactetia in an attemnpt to slow these
mutations. Providing an environment where these bactetia are constantly heing “attacked” and
cannot reproduce and multiply, is the foundation of control in an effort to prevent the spread of
HATs. Copper and Copper alloys have been proven to be antimicrobial and provide a continuous
way to control and limit the environmental burden, found in all medical facilities.

Thank you for your interest and support in this exciting and life-changing technology to address

HATs. I welcome your comments and questions.
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Summary of Testimony:

¢ The United States is the unquestioned leader in the world in terms of medical innovation and
technology. This is predominantly due to a system that rewatds innovation and fosters
collaboration to facilitate life-changing, life-sustaining and life-alteting technologics to improve
our lives. Unfortunately, one of the leading causes of death in the United States and one of the
most expensive to treat, are hospital acquired infections. The U.S. Department of Health and
Human Services (HHS) has identified the reduction of HAD’s as an “Agency Priority Goal” for
the Department. HHS has stated that it is committed to reducing the national rate of HAIs by
demonstrating significant, quantitative and measureable reductions in hospital acquired central
line-associated bloodstream infections and catheter-associated utinary tract infections. A new
National Action Plan has been established this past year with significant goals to achieve by the
year 2020. Federal and private funding will be necessary to meet these goals. The task will be
difficult, but innovation is the backbone of small businesses, research institutions and the
American people.

¢ Many emerging technologies to help control HAT's have been developed and implemented in
recent years. Everything from bleach wipes, to UV Light Disinfection machines, to hydrogen
peroxide vapor machines have been utilized to control the spread of infectious disease and cross
contamination. However, these methods are used to “treat” the source of contamination and dc¢
not posc a permanent and continuous method to controlling the HAT’s. In certain situations,
the surfaces can become immediately re-contaminated through human contact ot contact with
contaminated equipment. Microbes have the ability to reproduce rapidly in the right
environment and can exist on surfaces for days, weeks or even months in the tight environment.
However, in order for the microbe to transition to a pathogen, it must be able to survive on
surfaces for a sufficient amount of time while retaining its ability to be virulent or colonize a
susceptible host after removal from the surface it was contacted with — thus resulting in
inadvertent transrnission. Many current methods for the removal of these pathogens treat the
surface once, but don’t provide continuous treatment or prevention. To date, the only
recognized method for permanent, continuous and sustainable reduction in the bacterial burden
of surfaces is copper. In 2008 the United States Environmental Protection Agency (EPA)
registered five families of copper-containing alloys as antimicrobial, establishing that products
manufactured from one of these registered alloys can make public health claims wherein the
label indication states that the alloys kill 99.9% (log,,3.0) of bacteria within two hours of
exposure(l). It is anticipated that the solid antimicrobial copper sutfaces will remain
microbiocidal for the life of the product (>10 years).

® Steriplate is a tertiary alloy specifically designed for medical applications. Comprised of three
distinctly different metals, Steriplate is an electroplated alloy that can be plated on numerous
types of surfaces to impart antimicrobial properties on the surface and provide the same benefits
of copper. It provides better wear, corrosion, and tarnish properties than conventional coppet.
Additionally, Steriplate can be made to be hydrophobic or hydrophilic to impart additional
properties to a vaticty of surfaces, devices and products (inside or outside the body).
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e Antimicrobial surfaces offer a continuous way to control the environmental burden associated
with various types of pathogens. Through the Surgical Care Improvement Project and the
National Action Plan through HHS, hospitals and medical facilities have increased their level of
hygiene and adopted best practices to levels previously unseen. However, it is intuitive to argue
that any process or technology that augments or supplements the effectiveness of patient
hygiene and routine cleaning will most definitely lead to lower rates of HAD’s. The continuous
antimicrobial effect of copper and copper alloys only enhance and complement the best cleaning
practices required of medical facilities.
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Jeffrey D. Smith

Jeffrey D. Smith is president and CEO of Electro-Spec, Inc., an Indiana corporation located in Franklin,
Indiana. Electro-Spec has been in business since 1959 and is an employec-owned company which emphasizes
teamwork and collaboration in every aspect of its operation.

Smith holds a Bachelor’s Degree in Government and Professional Administration from the University of
Notre Dame and has been with Electro-Spec since 1994. He has held positions of increasing responsibility,
beginning as Vice President in 1994. In May of 1997, Smith purchased the business from former owner
David Yates and assumed the position of CEO /President at that time. In 1994, Electro-Spec employed eight
people and had approximately $1 million in revenue. By 2002, Electro-Spec grew to employ 40 people with
revenue of approximately $5 million. In 2003, Electro-Spec suffered a devastating fire that destroyed the
entire facility. Unfortunately, there was nothing salvageable and everything was lost in the fire. Smith decided
that it was time to reinvent the company and invested millions of dollars in new equipment and automation
to build the most state-of-the-art plating facility in the United States. Because of efforts to recover from the
fire, Electro-Spec was awarded the Indiana Blue Chip Business Award in 2004, and Smith was awarded
Businessman of the Year by the City of Franklin in 2004. In 2012, Electro-Spec purchased the plating
division of Interconnect Devices located in Kansas City, KS and relocated its operations to Franklin, IN.

Today, Electro-Spec is a multi-national company employing 85 employees with sales over $12 million. The
company recently purchased a new 50,000 square foot facility in 2012 and completed its relocation in 2013.
Through reinvestment and innovation, Electro-Spec is committed to helping restore Indiana to its historic
position as a leader in precision manufacturing,

Electro-Spec 1s recognized as one of the leading specialty plating companies in the United States. The
company offers services throughout North America and has enlarged its customer base to include companies
in Asia and Europe. Electro-Spec is a supplier to a wide range of high-tech industries including
RF/microwave, acrospace, military, medical and automotive.

Jeff Smith is also president and CEQ of Steriplate LLC, an Indiana corporation he formed in 2013, which
focuses on the design, development and implementation of antimicrobial finishes for medical and commercial
applications.

Smith currently holds a provisional patent application for the Steriplate technology (US Serial No.
61/895,644) and is in the process of filing a utility patent application for the Sterplate technology, once
additional testing has been completed.

Under the leadership of Jeff Smith, Electro-Spec has received state and national awards and recognition for
the quality of its products. Among these awards are:

e Indiana Industrial Operators Association ~ Manufacturer of the Year 2014

e Indiana Dept. of Environmental Management - Envitonmental Stewardship Award

e Indiana Dept. of Environmental Management — Partners for Pollution Prevention

* Numerous awards and recognition from Lockheed Martin, Raytbeon, Medtronic, NASA

Electro-Spec is a member of:
e  National Association of Surface Finishers
¢ Indiana Industrial Operators Association
e Indiana Manufacturers Association
¢ Indiana Chamber of Commerce
¢ US Chamber of Commerce
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Chairman BucsHON. Thank you very much, Mr. Smith.
I now recognize Mr. Miller for five minutes to present his testi-
mony.

TESTIMONY OF MR. MORRIS MILLER,
CHIEF EXECUTIVE OFFICER,
XENEX DISINFECTION SERVICES

Mr. MILLER. Good morning. Thank you, Chairman Smith, Chair-
men Broun and Bucshon and other distinguished Committee Mem-
bers. It is an honor to be here today.

Every year, HAIs cost $20 billion and kill 100,000 Americans,
more than breast cancer, auto accidents and HIV combined. This
is a devastating problem, so I wanted to share some good news
with the Committee. Hospitals that use our germ-zapping robot kill
pathogens and drug-resistant superbugs and their infection rates
have dropped more than 50 percent. I am joined today by Dr. Mark
Stibich, who along with his Xenex co-founder, Julie Stachowiak,
both hold Ph.D.’s in epidemiology from Johns Hopkins. They found-
ed Xenex to stop hospital-associated infections.

Just two years ago, scientists were unsure the role of the envi-
ronment in the passage of the infections from patient to patient.
Over the past two years, we know without a doubt that these
pathogens and superbugs exist on bed rails, remote controls, nurse
call buttons, telephone handsets. These superbugs are microscopic.
We have spent—I have spent a lot of time with housekeepers over
the past two years. These are some of the hardest-working Ameri-
cans you have ever met. They cannot do the task that is assigned
to them in the time that they have. They clean but they cannot dis-
infect every surface, and they never know whether they have elimi-
nated the microscopic superbugs. Now in our hospitals, they clean
and then they use our Xenex robots. We call them housekeeping
heroes.

My written testimony has every detail of our proven, peer-re-
viewed outcome studies in journals like American Journal of Infec-
tion Control. To summarize, we have seen a sustained 53 percent
reduction in C. diff infections. We have seen a sustained 56 percent
reduction in MRSA, also known as staph infections. Just this week,
two VAs told us, Muskogee, 50 percent drop in overall infections,
TIowa City, 30 percent drop in C. diff. This is the only technology
of its kind that has shown this ability to impact rates.

Now, since 1901, we have known that we can use ultraviolet
light put out by low-intensity narrow-spectrum mercury bulbs to
disinfect things like water. In the hospital where room turnover
time is critical, they are too slow. The Xenex robot uses full-spec-
trum, high-intensity pulsed xenon bulbs to create UV light and de-
stroy the DNA of bacteria in four ways. The light is 25,000 times
brighter than sunlight. Disinfection takes about five minutes. The
pathogens have no defense.

At the end of 2013, more than 200 hospitals including 26 VA
Hospitals now utilize the technology. How do we know the results
that have been peer-reviewed and published? Because our cus-
tomers purchase the devices, they achieve the results. They were
so excited that they decided to publish them.
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Just recently, a new customer, an infection preventionist from a
California hospital, came to me. They had an outbreak in their
labor and delivery suites. Sixty mothers and their newborns, didn’t
ask for it, all got MRSA. They were fighting it. They were following
all of the CDC guidelines. They couldn’t stop it. In desperation,
they called us. We sent over one of our employees. The employee
began disinfecting the rooms. Within three days, the outbreak
stopped. There have been no more infections since.

So the next logical question I would think is, well, what is the
cost of technology like this? It is about $1 per patient day. And the
return on the investments for a 36-month use of the robot, the hos-
pitals tell us it pays for itself in about four months.

So one of the questions you asked was, what can Congress do?
On Hospital Compare, which is a Web site that you all insisted on
sharing data, insist on more data, specifics on MRSA, C. diff, VRE
and the other infection rates that we know are preventable. To the
extent that you can, don’t pay for preventable infections, and a lit-
tle bit outside the box, incentivize hospitals. If you gave them $1
to $1.50 per patient day that they could bill through to use this ad-
vanced disinfection, this would give patients the disinfection they
need and don’t know to request.

In 1968, Congress mandated that automakers install seatbelts.
In 2012, seatbelts saved over 12,000 lives. If Congress mandated
the proper disinfection of these hospital rooms, we could save that
many lives in two months.

I feel pressure every day because 5,000 Americans are infected
and 273 die. We have the technology to save them. If you or a loved
one ever has to go to a hospital, you would like to know that your
hospital or procedure room would not make you sick.

Let us work together to prevent millions of infections and save
50,000 lives a year. Our veterans, their families and all Americans
deserve no less.

Thank you.

[The prepared statement of Mr. Miller follows:]



56

N NI\
/NZINZT /N
GERM-ZAPPING ROBOTS™

Testimony of
Morris Miller, CEO

Xenex Disinfection Services
“Technology for Patient Safety at Veterans Hospitals”

Before the U.S. House of Representatives
Committee on Science, Space, and Technology
Subcommittee on Research and Technology

Subcommittee on Oversight

June 26, 2014



57

Technology for Patient Safety at Veterans Hospitals -- Summary

Healthcare Associated Infections are a significant national problem when measured by cost
($20 billion per year), infections (2 million per year) and lives lost (10,000 per year). Many
of these HAIls are caused by “Superbug” pathogens that are antibiotic-resistant and lack

known cures.

. Xenex has provided an effective response to HAls through the development of its “Germ-
Zapping” Robot, which disinfects rooms using pulsating broad spectrum ultraviolet (UV) light

technoiogy.

The Xenex robot emits pulsating light that destroys the DNA of the pathogens so they
cannot reproduce or spread. The germ-zapping robot uses xenon gas to produce intense
bursts of UV light which destroys the most difficult to kili pathogens (e.g. C. diff) in four

minutes.

. Xenex represents a significant advancement in UV disinfection technology, which has
historically relied upon mercury bulbs requiring significantly greater exposure times to

disinfect (as fong as 45 minutes for C.diff).

Six (6) peer-reviewed studies have been published supporting the efficacy of the Xenex
germ- zapping robot, including three where Xenex customers reported significantly reduced
HAI rates after implementing the robot. No other UV technology has peer-reviewed studies

demonstrating the impact of the technology on actual patient infection rates.

. The Xenex germ-zapping robot is cost-effective and produces a significant ROI.

Congress has an opportunity to meaningfully improve the health of its veterans and citizens
by promoting policies that accelerate the adoption of technologies that can effectively

disinfect the hospital environment.
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Testimony of Morris Mitler, CEO

Xenex Disinfection Services

Thank you Chairman Smith, Chairmen Broun and Bucshon, Ranking Members Maffei and

Lipinski and other distinguished Committee Members. It is an honor to be here today.

My name is Morris Miller. | am the CEO of XENEX DISINFECTION SERVICES, headquartered
in San Antonio, Texas. With me today is Mark Stibich, one of our Co-Founders. Both Mark and
Xenex co-founder Julie Stachowiak earned their Ph.D.s in epidemiology from the Johns Hopkins
Bloomberg Schoo! of Public Health.

We are here today to present testimony about our Germ-Zapping Robot™ that kills the deadly
pathogens that annually cause an estimated 2 million Heaithcare Associated infections, 100,000
deaths and $20 billion in cost to the U.S. healthcare system.
(hitp:/iwww.cdc.gov/HAl/surveillancefindex.htmi)

As requested, | will address how our company developed this technology and how it works to
enable hospitals to prevent healthcare acquired infections known as HAls. | will discuss the
results of the usage of our robot and peer-reviewed studies explaining how more than 200
hospitals including 26 VA facilities use our technology with favorabie cost-effective resuits. | will
aiso discuss how Congress can motivate both VA and all hospitals to use this new cost-effective

technology to eliminate pathogens that cause infections.

I will do so through 5 points:

The Problem

How Xenex Kills the Pathogens that Cause Infections
Proven Results of Xenex

Cost Savings and Return on Investment

oW

Mandating Room Disinfection
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1. THE PROBLEM

The Environment Matters

Qver the past 2 years the evidence has become overwhelming that pathogens in the hospital
environment cause the passage of infections from patient to patient. The scientific community
now accepts as fact, that pathogens in the hospital environment cause infections. These germs
are found on “High Touch” surfaces like bedrails, doorknobs, tray tables, remote controls,

telephones and nurse call buttons, where they are easily transmitted to the patient.

These pathogens include “Staph” like MRSA (Methicillin-resistant Staphylococcus aureus), C.
diff (Clostridium Difficile), VRE and new pathogens like MERS (Middle Eastern Respiratory
Syndrome). These microorganisms are increasingly antibiotic resistant, and are commonly
referred to as “superbugs.” The resulting infections from these pathogens frequently involve

significant pain and suffering, and many end in death.

Infections typically occur when hospitals place patients in patient and treatment rooms where a
previous occupant was infected. Extensive cleaning with mops, buckets and wipes doesn’t
eliminate the germs. Some of these pathogens, like C.diff, can live up to 6 months on a hospital

surface.

2. HOW XENEX KILLS THE PATHOGENS THAT CAUSE INFECTIONS

Xenex was founded to develop technology to stop the HAI epidemic by the fastest, most
effective and most economical means possible. Our Germ-Zapping Robot™ has been
repeatediy proven through peer-reviewed studies, trials and real-world usage to stop the spread

of the pathogens that cause HAls.

Ultraviolet (UV) light disinfection, using mercury ilamps, has been around for decades. it can be
an effective but often impractical disinfection tool, as the lamps must be used for a lengthy
period of time. Our technology uses xenon gas to produce intense bursts of UVC light, resulting
in a significantly faster disinfection cycle when compared to mercury disinfection systems. For
example, Xenex kills C.diff spores in 4 minutes, as compared to 40 minutes for leading mercury

products.

Xenon is an environmentally friendly inert gas. All other UV companies — and there are many —
use toxic mercury bulbs. Every one. Hospitals are trying to eliminate the use of mercury in their

facilities. Of the mercury providers, we cannot find a single provider, not a_single one who has
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published outcome studies demonstrating the effectiveness of their devices. We contend that is
because the mercury systems take far too long to disinfect a single room and therefore it is not
possible to disinfect enough rooms to bring down the bacterial load when you are using a

mercury system.

The Xenex robot utilizes pulsed xenon to create UVC light — this flashing, germicidal light is

25,000 times brighter than sunlight. The bright light destroys the DNA of the microorganisms in

4 ways so they can't reproduce or mutate — they become harmiless and unable to infect the next

patient in that room.

Our device is simple to operate. A hospital employee wheels the robot into an empty patient
room, places it on one side of the bed and turns it on. They return 5 minutes later, flip over the
remote control, phone and other items to expose the surfaces to the light and run it for another 5
minutes. In just 5 to 10 minutes we have destroyed the microorganisms lurking in that room.
That’s if!

We developed this protocol in conjunction with MD Anderson and published our results in ICHE
(Infection Control & Hospital Epidemiology). That study showed that our robot was 20 times

more effective in disinfecting the room than traditional cleaning.

3. XENEX RESULTS ARE PROVEN

Today | am presenting to you the results of 6 peer-reviewed and published studies proving the
efficacy of our device. These studies were performed at worid-class hospitals. Before and after
implementing Xenex, the hospitals followed standard CDC and professional society guidelines
for infection prevention — a bundled approach of hand hygiene, antibiotic stewardship, and
cleaning with bleach when appropriate. IT WASN'T ENQUGH. When they incorporated our

germ-zapping robots into their cleaning protocol, they experienced significant reductions in their
infection rates. 3 of the peer reviewed studies show dramatic improvements in patient
satisfaction and superior environmental disinfection of VRE and MRSA when Xenex is used in

hospitais.

« HCAHPS improved by 2 quartiles at Trinity Hospital (Risk Management & Healthcare
Policy)
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« MRSA Reduced by 99% in 22% faster time period than manual cleaning (Biomed Central
Infection Diseases)

« Xenex 20x better than standard cleaning at removing VRE from patient rooms (infection

Control & Hospital Epidemiology)

In the last year we have had 3 peer-reviewed studies demonstrating the effectiveness of our
robots. These studies reported that fewer patients contracted C.diff and MRSA infections when

our robots were used to clean patient rooms. These studies were:

* Cooley Dickinson Hospital Reduced C.diff Infections 53%: American Journal of Infection

Control (AJIC)

« Cone Heaith Reduced MRSA Infections 56%: Joumal of Infection Prevention

»  Westchester Medical Center Saw 20% Drop in HAl Rates (despite only treating a portion of

rooms): American Journal of Infection Control {AJIC)

Most of our customers use our robots to disinfect their patient rooms, intensive care units,
operating rooms, equipment rooms, procedure rooms, emergency rooms, public restrooms,
nurse stations and changing rooms. The data shows that the more widespread use of the germ-

zapping robots the better the resuits.

Our customers’ stories are inspiring and show what is possible when dedicated people on the
front lines of infection control are supported by their administration. An Infection Preventionist at
a customer facility recently told me about a MRSA outbreak at her labor and delivery unit. They
had 60 victims (women and their newboms who contracted MRSA infections) and didn't know
what to do/how to stop it. On an emergency basis, we loaned the facility our robots, and three

days later, the outbreak was halted.

The use of our robot in the Operating Room is producing very exciting resulits. A facility recently
told us they went from 7 Surgical Site Infections (SSis) to 0. That's meaningful. A study
performed at Cambridge, a Harvard teaching facility, showed that our robot reduced surface

contamination in the OR by 81%. It also showed that between-case contamination in the OR
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continued to rise from case to case but was reduced to almost zero when the Xenex device was

used between cases.

These reductions are not theoretical or in a lab. They are in real hospitals and have been peer

reviewed.

4. BOTTOM LINE ON COST SAVINGS AND RETURN ON INVESTMENT
Treating a single HAI can cost $4,000 - $30,000. If just 2-3 infections are avoided per year the
robot pays for itself. Another way to look at it: using our device costs approximately $1.50 per

occupied patient room day.

Hospitals using our device typically report a return on investment (ROI) in just 3 or 4 months
and that's just the financial impact of reducing HAls. Consider also the quality of life impact of

the pain and suffering avoided by victims and their families.

Xenex has a direct impact on hospital financials inciuding a shorter length of stay, an increase in
revenue generating bed days, reduced re-admission, improved HCAHPS (Hospital Consumer
Assessment of Healthcare Providers and Systems) scores, reduced chance of CMS penalties

and reduced cost of care.

Dr. Jinadatha briefed you on his research that shows that our robot is significantly better than
manual cleaning and we have a number of VA facilities reporting fewer infections. Dr. Jinadatha
is also conducting numerous studies on the efficacy of the technology as well as other benefits
such as room turnover time. We believe germ-zapping robots should be used system wide in
the VA. Our Veterans deserve the highest quality care and state of the art technology.

Especially when it saves both lives and taxpayer doilars.

5. INCENTIVIZING ROOM DISINFECTION
How can we motivate hospitals and VA patient care facilities to adopt new infection prevention

technology?

Two potential starting points
First, some HA! data can be found online at the Hospital Compare website, which is a good

starting point. Patients and their families can go online and see infection rates at the hospitals in
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their areas. Requiring hospitals to report with greater infection specificity will result in an

increased focus and effort by the hospitals to eliminate preventable infections.

Second, While CMS penalties are motivational; we don't think they are sufficient to force a
change in infection control protocols. Vaiue based purchasing can be effective. For example, if
C.diff and MRSA infections were included in the value based purchasing criteria today, which
they are not, we could stop a majority of the cases for about 20 times less than what it costs to

treat them.

We believe the most effective means of combating HAls is for Congress to provide an incentive
for hospitals to adopt the strategies and technologies necessary to eliminate these infections. If
hospitals are allowed to bill $1.50 per occupied patient room day for advanced disinfection, you
would guickly see a nationwide drop in the occurrence of HAls. The ROI on this investment to

the healthcare system could be 20-50 to 1 for each dollar spent.

Congress CAN incentivize hospitais to make room disinfection part of their standard of care. in
1991, Congress mandated automakers to include airbags, which to date has saved more than
14,000 lives. Stopping HAIls could save more lives than 23 years of airbags in less than 4

months.

Xenex brings you a proven solution to the problem of healthcare associated infections. We are
working hard to deploy our robots nationwide and throughout our VA system. This solution

would save money, destroy superbugs that cause infections, prevent suffering and save lives.

Every day delayed means another 274 people die in the U.S. and another 5,000 become
infected! We have the technology, it is made in America, it has been used in U.S. hospitals and

it is proven to work!

If you or your loved one ever has to go to the hospital | hope you will insist on the proper
disinfection of your hospital room or procedure room with a germ-zapping robot. | hope you will
support this initiative to get germ-zapping robots in use throughout our VA system and the entire
federally supported healthcare system. Our veterans, their families and your constituents

nationwide deserve no less.

Thank you.
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Relevant Media Coverage

https://www.youtube.com/watch?v=BOYhFEOIPKo (CNN feature on Cooley Dickinson C.diff
reduction)

http://www.salisbury.va.qov/SAL ISBURY/features/Xenex_UV_robot_enhancing_sanitizing proc
edures.asp

https://www.youtube.com/watch?v=yGJYAlySUQM (Xenex robot credited for reducing infections
at Jack C. Montgomery Muskogee VA)

Published Studies

Implementation and impact of ultraviolet environmentat disinfection in an acute care setting -
American Journal of Infection Confrof
hitp://www.ajiciournal.org/article/S0196-6553(13)01432-6/fulitext

The effect of portable pulsed xenon uitraviolet light after terminal cleaning on hospital-
associated Clostridium difficile infection in a community hospital ~ American Journal of Infection
Control

http://www.ajiciournal.org/article/S0196-6553(13)00249-6/fulltext

Implementation of innovative puised xenon ultraviolet (PX-UV) environmental cleaning in an
acute care hospital — Risk Management & Healthcare Policy
hitp://www.dovepress.com/articles.php?article id=15602

Impact of a multi-hospital intervention utilising screening, hand hygiene education and puised
xenon ultraviolet (PX-UV) on the rate of hospital associated methicillin resistant Staphylococcus
aureus infection — Journal of Infection Prevention
http://bji.sagepub.com/content/early/2013/06/05/1757 1774 13490813.abstract

Evaluation of a Pulsed-Xenon Ultraviolet Room Disinfection Device for Impact on
Hospital Operations and Microbial Reduction —~ infection Control & Hospital Epidemiology
hitp://www.jstor.org/stable/10.1086/658329

Evaluation of a pulsed-xenon ultraviolet room disinfection device for impact on contamination
levels of methicillin-resistant Staphylococcus aureus —~ BMC Infectious Diseases
hitp://www.biomedcentral.com/1471-2334/14/187

Morris A. Miller, CEQ

Xenex Disinfection Services LLC
121 Interpark Bivd., Ste. 104
San Antonio, Texas 78216

t. (210) 853-2820
morris.miller@xenex.com
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Morris Milier, CEO
Xenex Disinfection Services
San Antonio, TX

www.xenex.com

As CEQ, Morris Miller is responsible for Xenex's business strategy and oversight of day-to-day
operations. Under his leadership, the company has grown quickly and established itself as the
world leader in UV room disinfection. He is also the founder of Seque! and Cutstone Ventures,
where he invests in and acts as an advisor to technology companies. After starting his career as
an attorney, Morris was co-founder and President/CEQ of Rackspace Hosting, Inc. which now
has over $1 billion in annual revenue and a market cap in excess of $5 billion. He is an alumnus
of Phillips Exeter Academy, The University of Texas at Austin and The Dedman School of Law

at Southern Methodist University.
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Chairman BUCSHON. I would like to thank the witnesses for their
testimony, and reminding Members that the Committee rules limit
questioning to five minutes. At this point the Chair will open the
round of questions. I recognize myself for five minutes.

I want to start with Dr. Perl because one of my areas—I mean,
I was a cardiovascular and thoracic surgeon, and other than
orthopedists, probably the most infection-averse people in the hos-
pital. It is obviously a disaster when it happens.

I have always been interested in when people come in how to,
you know—what the patient themselves are bringing into the hos-
pital and what the effect not just on hospital-based antibiotic use
but outpatient antibiotic use as on the development of resistant
bacteria, and I can say this because I have four kids and they have
all kinds of ear infections and everything, and I have parents who
are seniors who get antibiotics for all kinds of things that they
probably shouldn’t. Can you just discuss a little bit about maybe
some of the things we might do in training infectious-disease pro-
fessionals or internists about really how to manage that on an out-
patient basis because I do think that has a significant impact on
inpatient hospital infection.

Dr. PERL. Yes. Thank you for the question, and I think you are
absolutely correct. The reality is that we don’t have all the answers
but what we can tell you is, even actually after one dose of anti-
biotics, you can develop resistant organisms. It has been best stud-
ied actually in the perioperative surgical setting where they have
looked at that. So the challenge really is to really make sure that
we use antibiotics appropriately, and to do that, we really have to
enhance diagnostics. When we can differentiate whether somebody
has a bacterial infection versus a viral infection, you can direct
your therapy much more appropriately to limit the use of anti-
biotics, to define duration, course durations, and also to make sure
that we simplify the antibiotic and really use one that we don’t go
more broadly than we need to.

So in terms of what we can do in the outpatient setting, it is al-
most like it is really common sense. Just make it simple. Make
sure it is for the right thing and

Chairman BUCSHON. And I think, don’t you also think that it is
a public education process? I mean, how many—every practicing
physician has had a patient come in and they clearly have a viral
infection but it keeps going and they just have a hard time believ-
ing that it is not something that needs to be treated with anti-
biotics. It is probably a multipronged approach, right? I mean, all
of us that practice medicine know that phenomenon, right? And
what happens is, the patient will ultimately get antibiotics from
someone, and so how do we solve that problem? Maybe we can—
is there a way we can bring this more to the public attention than
we already are?

Dr. PERL. I don’t have all of the answers but I would certainly
tell you that there have been very effective public health cam-
paigns that we could look to. I mean, we have been able to reduce
smoking. We have been able to get people to use car seats. We have
been able to get people to use seatbelts. So I think that there are
clearly examples out there but it requires directed, concerted effort
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from multiple groups, as you know, not only directed at health care
professionals but also, as you point out, the public.

Chairman BUCSHON. Thank you. That is a big problem to solve.

Dr. Cox, are there different or more significant risks resulting
from hospital-acquired infections at pediatric hospitals, such as IU
Health, comparing children to adult hospitals? Is there a dif-
ference?

Dr. Cox. So there is a difference. Children are not just short
adults, certainly, but I think it is sort of interesting if you look at
the two ends of the spectrum, sort of what you have at this end
of the table, very young infants and very elderly patients. Their im-
mune systems do not function quite as well as they do in the peak
times of their life and so they are both at risk. I also think when
you look at self-standing children’s hospitals, there is a lot of refer-
ral patients, the very complicated problems. They require a lot of
instrumentation. So you are a cardiovascular surgeon. All cardio-
vascular open hearts who have been on the pumps require a lot of
instrumentation, no matter your age, and those are the risks that
occur everywhere, even beyond children.

Chairman BUCSHON. Okay. Thank you.

And are there—at Riley, what is your review process you identify
a hospital-acquired infection and do you think—has that morphed
over time to change or improve the process to try to retrospectively
ﬁﬁld?out why exactly that happened? Do you have information on
that?

Dr. Cox. We do. So I think it is pretty typical, I think, of what
is becoming the norm across the country. So it used to be nobody
worried about this, it is just a little bit of extra antibiotic, until
that became clear that that is not appropriate, and so now what
hospitals do, including ours, is we have a standardized work flow.
Every single infection in our hospital that is hospital-acquired is
investigated. There is a form. Our nursing staff, our clinical nurse
specialists who are advanced practitioners, sort of lead the informa-
tion gathering. We review the chart. We interview everybody who
took care of the patient in that 48 hours prior to the onset of the
infection. Then we sit down as a multidisciplinary group, RTs,
physical therapists, nurses, doctors, everybody, pharmacists, that
we can get and we look at every piece of that puzzle.

What has happened over time is initially we had all these aha
moments, right—oh, this shouldn’t have happened, we should have
used this technique, we didn’t do that. I think over time as we have
gotten better, we have sort of picked that low-hanging fruit, if you
will, and we have cleared up those things that are easily done and
so we have seen our infection rates go down. What becomes the
challenge then, right, as we review these cases, the solutions get
harder and harder and so we need to come up with new strategies
that don’t replace what we have always done but just augment
them.

Chairman BUCSHON. Thank you very much, and my time is ex-
pired so I will recognize Mr. Swalwell for his questioning.

Mr. SWALWELL. Thank you, Chair, and good morning to our wit-
nesses.

I wanted to start by first comparing our VA Hospitals to non-VA
Hospitals across the country, and I just want to go witness by wit-
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ness. Yes or no, to your knowledge, is there any known difference
in any studies that you are aware of or anecdotally in hospital-ac-
quired infections at VA Hospitals as compared to non-VA Hos-
pitals. I will start with Dr. Jinadatha. Yes or no?

Dr. JINADATHA. No.

Mr. SWALWELL. Dr. Cox?

Dr. Cox. No.

Mr. SWALWELL. Dr. Perl?

Dr. PERL. No.

Mr. SWALWELL. Mr. Smith?

Mr. SMITH. No.

Mr. SWALWELL. Mr. Miller?

Mr. MILLER. Don’t know.

Mr. SWALWELL. And Dr. Jinadatha, are you aware of any studies
underway or in your own experience working with patients in cen-
tral Texas who are veterans with regard to HAIs?

Dr. JINADATHA. Yes, sir. As I mentioned in my testimony, we
have a multicenter study where we are looking at how does imple-
mentation of UV technology affect outcomes such as hospital-ac-
quired infections so we have two intervention sites and two control
sites so we are comparing standard practice versus enhanced clean-
ing to see if that makes a difference.

Mr. SWALWELL. Great. And certainly in the last six months, we
have learned a lot about Veterans Hospitals. Over the last four to
five years, we have learned a lot about the veterans’ claims dis-
ability backlog and most on this panel, I assume, would agree and
most of my colleagues would agree that what we promise our vet-
erans and how we treat our veterans is not matching up and that
we promised them that we will take care of them and right now
we have unacceptable backlogs in the care in some of these hos-
pitals that have been highlighted like in Phoenix, for example, is
outrageous and not what they deserve.

However, I am concerned that by having this hearing, we may
be alluding to or implying that a problem exists that does not exist,
and we could further hurt confidence that our veterans have in our
health care system by implying that HAIs exist or occur at a great-
er rate at VA Hospitals than they do elsewhere, and so Dr.
Jinadatha, is it your experience that you are not seeing at least in
the central Texas system anything that would exceed your area,
community or private hospitals?

Dr. JINADATHA. We are a very small facility, sir. We have 90 op-
erating beds. So our infection rates when we compare it to our hos-
pitals of our similar size, we are at national average or below na-
tional average on some of the measures.

Mr. SWALWELL. And Mr. Smith called for to study this not just
for our Veterans Hospitals but for non-Veterans Hospitals addi-
tional federal funding for the CDC, for the NIH, for the National
Science Foundation, and just going again across with the wit-
nesses, would you agree that when we are making our budgeting
priorities we should be increasing funding for those programs or
cutting funding? So would you say increase or cut, Dr. Jinadatha?

Dr. JINADATHA. Since I am a researcher, increase.

Mr. SWALWELL. Okay. And Dr. Cox?

Dr. Cox. Increase.
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Mr. SWALWELL. And Dr. Perl?

Dr. PERL. Increase.

Mr. SWALWELL. Mr. Smith?

Mr. SMITH. Yeah, definitely increase.

Mr. SWALWELL. And Mr. Miller?

Mr. MILLER. Increase with incentives.

Mr. SWALWELL. And actually I am glad you brought up those in-
centives because Dr. Perl, starting this fall Medicare is set to im-
pose penalties on hospitals that have poor infection control rates as
an incentive to improve quality of care. Do you believe that this is
a reasonable policy that will help reduce hospital infection rates?
And then Mr. Miller, if you could follow up on that?

Dr. PERL. I am not a public policy researcher but I think that if
it does go ahead, and in your opinion, that is the way the country
should go, that we absolutely need to make sure that we don’t have
untoward consequences as a result of that. I mean, I think the risk
is that we lose resources that may be supporting some of the prac-
tices that all of us have been talking about.

Mr. SWALWELL. Great. And Mr. Miller, is that an incentive you
would support, and could you give us examples of others that you
might support?

Mr. MILLER. So I think the—I am in support of including more
in Hospital Compare data and increasing the penalties on value-
based purchasing, making sure that things like MRSA, C. diff,
VRE, Gram-negative staph, that those are all included in there so
that the hospitals absolutely know they are not going to make
money by making the patients sick. Is that responsive?

And then the second thing is, the other idea is, that’s the stick,
and then providing them with an incentive that enables them to
say okay, I have got 20,000 patient days coming up, I can afford
to buy the technology that is going to save you 20 to one on your
spend, that is more direct.

Mr. SWALWELL. Thank you, Mr. Miller, and Mr. Chair, I yield
back the balance of my time.

Chairman BUcCSHON. I want to take a personal privilege and just
comment briefly on what has happened at hospitals when Medicare
decides not to pay for infections, for example, in cardiovascular sur-
gery when you have a sternal wound infection. They decide not to
pay for it. Now the hospitals that I have worked at now culture ev-
erybody when they come into the hospital and it is flooding our
microbiology labs with nasal swab cultures and others to try to
prove that indeed the infection came to the hospital with the pa-
tient. So your comment on unintended consequences of public pol-
icy is well taken.

I now recognize Dr. Broun for five minutes.

Mr. BROUN. Thank you, Dr. Bucshon.

By the way, Mr. Swalwell, there are some studies that show that
SOIcIlle VA hospitals have higher infection rates than others, so there
is data.

Back to my question. Dr. Jinadatha, as I alluded to in my re-
marks, the Veterans Health Care Administration executives in
Washington apparently have access to detailed information about
quality care and patient safety at individual VA hospitals all across
the system but a lot of this information is not available to the pub-
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lic. As the Chairman of the Oversight Subcommittee, I am a huge
proponent of transparency and accountability. So when I hear that
some VA hospitals exceed the infection rates of private-sector hos-
pitals by 10 times or more, it seems especially important to alert
veterans to the kind of medical treatment that they should expect
to receive.

So why isn’t the VA more forthcoming in providing objective in-
formation and data about individual patient outcomes in VA hos-
pitals?

Dr. JINADATHA. Mr. Chairman, I am a frontline clinician and I
usually focus on what I can do for the veteran that is at my hos-
pital. Unfortunately, I will have to take it for the record and see
what I can get back.

Mr. BROUN. Well, if you would, please, because I think it is im-
perative that patients know what the infection rates are, et cetera,
as well as all patient outcomes at various hospitals.

I will ask all witnesses this. If the two technologies represented
here today were implemented properly at all VA hospitals, how
much would that improve current conditions? In addition to high-
lighting technologies that can help improve vet infections and
death, what more can Members of this Committee, Members of
Congress do to improve care for our veterans? And Mr. Miller, I
know you offered some suggestions in your testimony so let us start
over here on the other side with Dr. Jinadatha.

Dr. JINADATHA. Generalizing one center experience and applying
it across all VAs, I don’t know whether it will decrease or not be-
cause I believe every hospital is different. The patient population
is different. The procedure done is different. The culture is dif-
ferent. So I don’t know whether that will solve the problem. It
might help some institutions and it may hurt some institutions, de-
pending on the local conditions.

Dr. Cox. You know, it is a difficult thing. I think first and fore-
most, people should know the kind of care they are entitled to get
and what they should expect. I think accountability comes from
knowledge, and I think educating the consumer as well to the role
that they pay is critically important. We don’t need an antibiotic
for everything, and you know, you don’t need a line in longer just
because it is more convenient, and we need to consider how we pre-
pare the entire care team, which includes not only the hospital-
based personnel but the patient and family themselves, and I think
that can go a long way. I think all of these strategies can augment
it. The question is, are we ever going to get to zero, and I think
that is a question we think probably not but can we be closer.

Mr. BROUN. Dr. Perl, if you would answer quickly, I have got
some more questions and I want to go forward so I am about to
run out of time in another minute and a half.

Dr. PERL. Well, just to sort of add to what has been said, we ac-
tually don’t know. There have been not been any head-to-head
studies, and I think this Committee needs to really recognize that
there are incremental potential benefits or incremental potential
detriments with any of these technologies, and they must be stud-
ied in a very rigorous way so that we make good choices.
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Mr. BROUN. Thank you. And I will just—Mr. Smith, if you don’t
mind, I have got another question that I would like to ask Dr. Cox
and Dr. Perl.

Both of you referred to the concept of the bundle and you ref-
erenced that in your testimony. It is an approach that appears to
have helped in you all’s own hospitals to decrease infection rates
significantly. So what specifically does the bundle entail, and do
you see this is something that can be implemented in the VA Hos-
pitals? Dr. Cox?

Dr. CoX. Yes. So the bundle is just a series of very easy things—
wash your hands, scrub the hub, let it dry, access with aseptic
technique, review every day if you need this device in place, and
it is tweaked a little from device to device but that is the basic
premise, and the beauty of it is, it is very inexpensive and it is very
quick and it is very easy to do, and it should be able to be done
not only in all hospitals and VA hospitals but in resource-limited
countries as well.

Mr. BROUN. Dr. Perl, any addition to that?

Dr. PERL. No, I would agree with what the witness said. I would
just add that actually there have been some data in VA hospitals
looking at implementation of these bundles that have actually
shown they are effective. So they are device-specific but they can
actually give people very structured processes that facilitate good
care.

Mr. BROUN. Thank you all.

Mr. Chairman, if I may take a point of personal privilege?

Chairman BUCSHON. Sure.

Mr. BROUN. As a family-care doctor, I just want to state that
something I fought my whole medical career is overutilization of
antibiotics in patients, and I have had patients come to my office,
as all primary-care physicians do, for every earache, for every child
or every sore throat, every cough, even bronchitis, most of these are
due to viral illnesses or allergies, and antibiotics are not appro-
priate in that treatment modality for taking care of those patients.
Patients have to be responsible too.

I have spent a career trying to educate my patients and my pa-
tients’ moms and dads that antibiotics are not the solution to every
fever, and whatever we can do, whatever you can do, whatever the
medical community can do to try to help stop this overutilization
of antibiotics is something that I focused upon my whole medical
career and it is absolutely imperative that we continue to do that.

And one other final comment, Mr. Chairman, is that these hos-
pital-acquired infections just—they are a whole plethora of things,
whether it is a nosocomial pneumonia, as you very well know,
whether it is Legionella that develops from a faulty air condi-
tioning system, whether it is a catheter or an IV set or anything
else or whether it is a heart valve, the problem has a whole wide
variety of potential causes and so it is not a very simple thing to
say the bundle is going to protect our patients from infections, and
it is just absolutely—I thank you or helping us put together this
hearing, and I yield back. I thank you for the leeway.

Chairman BucsHON. Thank you, Mr. Broun. I now recognize the
Chairman of the full Committee, Mr. Smith.
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Chairman SMITH OF TEXAS. Thank you, Mr. Chairman, and let
me direct my initial questions to Mr. Miller.

Mr. Miller, in your oral testimony today, you gave us the good
news that on the whole, you felt like your device, your technology
has reduced infections by about 50 percent, sometimes a little bit
more, sometimes a little bit less. That is a phenomenal drop and
has incredible consequences if you can reduce the infections by
half. To take it to the next step, that means you are saving a lot
of lives as well.

My question is merely—I would like for you to expand a little bit
more on how effective your technology is in creating a bacteria-free
environment, particularly compared to other methods that are
used.

Mr. MILLER. Thank you. So I think this also responds to Dr.
Broun as well. Before we ever released the product, we did testing
at M.D. Anderson, and at M.D. Anderson, comparing post-cleaning
rooms versus rooms that were cleaned with Xenex, we found that
the cleaning didn’t make a statistically significant difference. In
other words, whether you clean the room or didn’t clean the room,
if you ran the robot, there ended up being 20 times less bacteria.
This is on a colony-per-square-inch count at the end of the day, and
where manual cleaning could never get rid of VRE in the environ-
ment, the robot was able to basically because it doesn’t miss sur-
faces. It is always hitting it with its high-intensity UV light, and
as a result of having a less bacterial count in the room, then the
patient isn’t subject to getting infection even if perhaps somebody
forgets to wash their hands, maybe they won’t infect the patient
anyway. So getting that bacterial load way down, 20 times lower,
is part of the key of the success of the device.

Chairman SMITH OF TEXAS. And Mr. Miller, also, what impedi-
ments have you encountered in trying to persuade others to use
your technology and have a wider spread use of your technology?

Mr. MILLER. Overwhelmingly, the primary objection is, they say
well, we just don’t have enough budget to do that, we understand
the benefit to the patients but we just can’t afford it.

Chairman SMITH OF TEXAS. You said it paid for itself, I believe,
in four months. How did you calculate that?

Mr. MILLER. That is what the hospitals report back to us, so our
very—one of our very first hospitals said they got a 50 to 1 payback
on the investment. They saved almost 1,100 patient days just after
starting to use it in their ICUs.

Chairman SMITH OF TEXAS. What is the typical cost of this de-
vice?

Mr. MILLER. It costs about $104,000 for the device and then it
can treat somewhere between 30 and we have hospitals treating as
many as 65 patient rooms per day, so on a per-room basis, it ends
up being somewhere between $2 and $3.50 on the discharge of that
patient.

Chairman SMITH OF TEXAS. That is amazing, and I appreciate
your putting that in the record.

My next question is, what kind of obstacles have you encountered
in developing even new processes or new technology?
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Mr. MILLER. We are working as fast as we can. Dr. Stibich
spends the Majority of his time thinking about what is the next
iteration.

Chairman SMITH OF TExAS. Have there been any regulatory
problems that you have encountered?

Mr. MILLER. Not so far.

Chairman SMITH OF TEXAS. Okay. I am glad to hear that. I
thought maybe you had. Okay.

The other question I have is, are there any other similar prod-
ucts like yours available on the market?

Mr. MILLER. As Dr. Perl referred to, there is hydrogen peroxide
gas. It can absolutely work. It takes about three and a half to four
hours including sealing the room, disinfecting it, but it does a good
job. There is also the—there is devices that are built on mercury
bulbs, and if you had two and a half hours, approximately two
hours and fifteen minutes to disinfect a hospital room, those work
as well. So basically it is a time difference, four hours, two hours
and fifteen minutes, or about ten minutes.

Chairman SMITH OF TEXAS. Okay. Thank you.

And let me ask whatever panelist might be the best one to an-
swer this question, and that is, is there any danger that bacteria
will develop a resistance to these types of methods that are trying
to create a bacteria-free environment? Mr. Miller, if you want to re-
spond first, it looks like you are eager to.

Mr. MILLER. Yeah. We know of a—there is a recent study that
showed that the bacteria do not develop a resistance to this kind
of treatment.

Chairman SMITH OF TEXAS. Let me just see if any of the doctors
on the panel have a comment on that as well. Is there any danger
that bacteria would develop a resistance to this type of technology?

Dr. JINADATHA. We in central Texas evaluated the risk of devel-
oping resistance to mercury-based and xenon-based technologies,
and in our preliminary report—and I want to disclose that it is not
peer-reviewed yet. We did present this data at the APIC meeting
that there was no development of resistance in our experiment.

Chairman SMITH OF TEXAS. That sounds to me like more good
news, not only for you all but, more importantly, for patients in the
hospitals themselves.

Thank you, Mr. Miller. Thank you all for your expert testimony
today, and Mr. Chairman, I will yield back.

Chairman BucsHON. Thank you, Mr. Smith. At this point I will
ask unanimous consent to introduce the Wall Street Journal inves-
tigative articles about VA health care into the record, and note that
in those articles, within the VA system itself, there does appear to
be a wide variance on the incidence of hospital-acquired infections.

[The information appears in Appendix II]

Chairman BUCSHON. At this point I will recognize Mr. Lipinski
for five minutes.

Mr. LipINSKI. Thank you Mr. Chairman. I want to thank you and
all the chairmen for holding this hearing. Although the issues we
are talking about today are not unique to VA hospitals, we do owe
it to our veterans to do all we can to take care of them for what
they have given to us, for us, the sacrifices they have made. So I
want to thank of our witnesses for coming to testify today.
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The first thing I wanted to ask is, I wanted to ask Dr. Perl, I
just wanted to get your thoughts—I know you are not an expert on
the specific technology but the Xenex’s pulse xenon ultraviolet tech-
nology, do you believe this technology has been proven or do you
believe more research is needed to test its potential benefits for re-
ducing the rate for infections?

Dr. PERL. So I would actually say that there is preliminary evi-
dence suggesting that it does decrease the microbial contamination
in the environment. There is limited evidence that is not as rig-
orous as we would like looking at the impacts in the clinical set-
ting—does it actually decrease infections—and that is really that
translation that is needed.

Mr. LipINsKI. Okay. I just wanted to get clarification there.

Something else I wanted to bring up. I know it has been dis-
cussed a little bit, and it was also in written testimony. Dr. Perl,
I think many of us would like to think that there is a single solu-
tion for this problem; if only we adopted the right technology,
health care-associated infections would be eliminated, and I am not
talking just specifically on this issue but on all issues that we get
here, that we discuss here in Committee. We are looking for that
one breakthrough that is going to solve everything, and we know
it is more complicated than that, especially an issue that I talk
about very often here on this Committee is the aspect of human be-
havior. We could have the best technology in the world, if it not
being used correctly or may be not used at all or we are just doing
things that are bad, that human behavior can undermine the best
technology that we have in place.

So Dr. Perl, can you speak of the importance of low-tech applica-
tions or processes such as training, clear communication and prop-
er hand hygiene that would help in efforts to eliminate infections?
Before you go, I just want to say everyone on the Committee knows
I am always talking about the importance of having research in be-
havioral sciences, and behavior—we need to understand people’s
behavior or else the best technology is not going to do us any good.
So what can you add on that?

Dr. PERL. I think you have actually really stated the big chal-
lenge. Human factors, which is really this behavior is a huge chal-
lenge for us in health care. We are asking people to do multiple
tasks with critically ill patients commonly, and including a lot of
different things simultaneously, and so what you are always chal-
lenged with is making sure that people are doing everything that
they need to do and that you facilitate those kinds of behaviors. So
we could have all of the technology in the world but if people don’t
know how to use it or how to integrate it into their work flow or
they don’t have time to integrate it, then we are back to square
one. So this whole issue of not only bringing in the technology but
actually figuring out how to operationalize it once we know what
works 1s going to be critical, and having done clinical trials in this
arena, I can just tell you, it is much more difficult than it looks
at face value. So it is a huge challenge as well as issue to think
through.

Mr. LipINSKI. Would you like to add something, Mr. Miller?

Mr. MILLER. Just two things. We agree with that. As part of a
bundle, we never just deliver a robot. There is always robust train-
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ing that goes to the people. That is number one. And then number
two, three of the studies out of the six that I have shown you are
actually outcome studies showing the reduction peer-reviewed in
the published journal so not just showing reductions in pathogens
in the environment.

Mr. LipINSKI. Thank you. I will yield back.

Mr. JOHNSON. [Presiding] I thank the gentleman for yielding
back. The Chairman has stepped out for a minute, and I have
taken his place, so I will yield myself five minutes, Representative
Bill Johnson from Ohio, and first of all, Dr. Jinadatha, thank you
for being here today, and the entire panel. I recognize that you spe-
cifically did not have—you are not the reason why we didn’t get
written testimony. It was the bureaucracy, and quite honestly, I
must state for the record that that is exactly what is causing so
many Members here and so many Americans across the country
concern is the bureaucracy in the VA that is not looking out for the
best interest of our veterans, and I am not speaking about you spe-
cifically. But clearly, we have some major issues, and this attitude
of, we will get to you when we get to you, and a lack of sense of
urgency in addressing the concerns of the voice of the American
people, which is the United States Congress, that is very, very con-
cerning to me, but I do want to thank you for being here today.

And with that, let me ask just a few basic questions. What sug-
gestions do you—and this is for the entire panel and we will just
go left to right if that is okay. What suggestions do you have to pre-
vent the outbreaks and the spread of diseases, for example, such
as Legionnaire’s?

Dr. JINADATHA. My belief is, it is about people, process and prod-
ucts, and I think if we master all the three, we probably could pre-
vent a lot of our infections including Legionella.

Mr. JOHNSON. Okay. Dr. Cox?

Dr. CoXx. I think you have to go both from an environmental ap-
proach, particularly for things like Legionella. I think you have to
take what Dr. Perl said and get rapid diagnostics so that you can
intervene earlier because outcomes will be better, and then I think
you have to ke